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In radio communications, knowledge is progress . Only knowledge 
can mean progress; in turn, progress itself maintains our present 
high standard of living. 

Radio-communications has its place in the community and the 
expansion of this industry with the ever changing techniques 
require specially trained personnel to keep the picture of progress 
moving. 

No one is in a better position to advance with this progress than the 
trained technician. 

The Marconi School of Wireless has combined training facilities 
with the most up-to-date methods to ensure that every graduate 
has the knowledge necessary to become thoroughly competent in 
this field. 
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COMMUNICATION PROBLEM 

r FHE electronics industry, largely a product of 
communications research, is seemingly and 
ironically facing a communication crisis. This 
has nothing to do with interplanetry space but 
concerns the more fundamental problem of com¬ 
municating directly, man-to-man. 

As the science of electronics has expanded into 
other fields, its engineers have become progres¬ 
sively more estranged, one from the other, in 
both knowledge and idiom. It is becoming in¬ 
creasingly difficult for a specialist in one aspect 
to keep up with developments in another, even 
though the electronic implications may be quite 
important to him. 

Then too, advancing techniques have opened 
the gaps between the engineers who originate 
equipment, the technicians who maintain it and 
the non-electronic people who may have to use it on a day-to-day basis. A 
full exchange of information in both directions is essential in the interests 
of efficiency and further development. 

The ever-increasing quantity of technical information which thus has 
to be originated, communicated and assimilated is a huge problem in 
itself. The volume of printed material has long since submerged even the 
most avid readers. 

However, it is being complicated by another related problem which 
is no less important. Concerned as I am, with technical literature, I can’t 
escape the conviction that preoccupation with the subject is causing many, 
these days, to ignore the time-honoured art of expression. Skilled at their 
own technical level, they seem chronically unable to write anything resemb¬ 
ling good, well punctuated, well composed English. What is more, they 
appear to attach little importance to the fact. 

Many such people must obviously have passed final examinations at 
tertiary level and one can only assume that they did so because the examiner 
knew exactly what they were trying to say and marked their papers 
accordingly. But what can get by on this basis may well be jumbled jargon 
to someone unfamiliar with the subject. 

It is quite wrong to regard speech and the written word as a super¬ 
fluity, belonging to the literary arts. These are important mental disciplines 
and they are vital to human communication. As I remarked earlier, the 
science of electronics is complex enough, without the further complication 
of workers who cannot express their thoughts clearly. 
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INSTROL- 

PLAYMASTER 

NOS. 106 AND 107 COMBINED 
STEREOPHONIC AMPLIFIER-TUNERS 


No. 106 "New Look" case and engraved label 

This outstanding design is the result of a combination 
of Unit No. 4 Amplifier and Program Source No. 2 
Amplifier. The Instrol dial assembly used in both 106 
and 107 incorporates the main call signs from all States 
plus Kilocycles. The “New Look” case features a smart, 
glossy, smooth hood with rounded corners. The body 
of the case is the latest baked wrinkle finish enamel. 


Price: 

Complete Kit of Parts. £50/10/- 

Built and Tested. £60/18/- 


(Deduct £3 if outside case not required.) 

If required in “Standard” case with anodised label, 
deduct £2/5/-. 



SPECIAL PARTS AVAILABLE SEPARATELY 


No. 107 with "Standard" case and anodised label 


“New Look” Box, chassis, panel and brackets £6 0 0 

(Postage 8/ extra) 

Standard Box, chassis, panel and brackets .. £4 12 0 

(Postage 8/- extra) 

De Luxe Etched Label (gold/black letters) .. £2 5 0 

(Postage 1/- extra) 

Anodised Label (gold/black letters). £1 8 0 

(Postage 1/- extra) 

Set of 6 brown/gold knobs. £1 0 0 

(Postage 1/- extra) 

Complete dial kit, including glass, assembly 

instructions, back plate, etc. £1 15 0 

(Postage 3/- extra) 


The latest Playmaster design, which is virtually a com¬ 
bination of Unit No. 3 Amplifier and Program Source 


No. 2 Tuner. 

Price: 

Complete kit of parts.£40 18 0 

Built and tested.£51 5 0 

Extra for “New Look” case and engraved 

label. £2 5 0 

Extra for 2 Magnavox Electrostatic 
Tweeters with associated parts (not 
flex). £5 18 0 


(For cabinet mounting, deduct £2 if ouside case not 
required.) 



THE INSTROL-PLAYMASTER 
PROGRAM SOURCE No. 2 TUNER 


A Complete range of 

INSTROL - PLAYMASTER 

HI-FI STEREO EQUIPMENT 


Price: Kit of Parts... .£16/18/0. 

Built and tested. £26/0/0. 

THE INSTROL-PLAYMASTER 
UNIT No. 4 STEREO AMPLIFIER 

Price: Kit of Parts.. .£36/10/0. 
Built and tested..... .£46/18/0. 



Instrol-Playmaster offers you a complete 
range of highest quality audio equipment to 
the original “R. TV and H.” designs. Austra¬ 
lian designed, Australian made, guaranteed and 
lifetime serviced. Available custom built and 
tested, or in kit form ready to build yourself. 
Write, phone or call for free catalogue. 


EVERYTHING FOR THE HI-FI ENTHUSIAST 


INSTROL-PLAYMASTER GUITAR AMPLIFIER 

R. TV & H.j October, 7962 - January, 7963 


A magnificent 28 watt twin channel 
guitar amplifier (overseas it would 
be described as 60 watts), with out¬ 
standing tonal quality. Available as 
a kit to build yourself or wired and 
fully tested. In beautifully finished 
carrying case, with reverberation, 
vibrato, and two high quality 
speakers (MSP 12PQB and Good- 
mans Twinaxiette). 


All parts are available separately. 
Cad plated and passivated drilled 
chassis £2/15/10 (Add postage 6/-) 
Anodised label — gold with black 
letters £1/7/6 (Add postage 1/-) 
Carrying Case with 2 or 3-speaker 
baffle. £10/4/- (Add postage 14/-) 
Complete Kit of parts with MSP12in 
and Goodmans 8in speaker, 
£90/6/10. 

Built and Tested . . . . £102/6/10 
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THE NEW 8 
INSTROL 

An amazingly low priced, highest quality speaker enclosure 
to suit all makes of local and imported Kin speakers. Ideal 
for speakers with a bass resonance between 30 and 60 cycles, 
such as Rola. Wharfedale, MSP. Goodmans, Magnavox, etc. 
Scientifically designed on the D.P. (Distributed Port) prin¬ 
ciple. this new enclosure not only reproduces with remark¬ 
able faithfulness, but is a delight to thes eye. It’s true 
Slimline—only 6in deep, 14in wide and 24^in high (including 
base). It may be adapted to suit smaller speakers by using 
a reducing baffle. Available as a complete kit of purls, or 
built and polished. 




SLIMLINE SPEAKER 
ENCLOSURE 




— _ _ A 




fw ^ - 




ir 1 
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PRICE: 

Complete kit ot parts, £6 

(Teak 12/- extra) 

Built and polished £10/15- 

<Tcak 12 • extra) 
(I'o.xIUK? 14'. extra in N.S.W., 
Old.. Vic. and Tax. 20 • other 

Srutfv unit V.C.l 



EASY TO ASSEMBLE . . . Make your 
own hi-fi cabinets and save £ £ £ s 


So easy a child could manage it. The Instrol way — a new 
simplified method of assembly. A hammer, screwdriver, one 
evening of your time, and you can make your own cabinets for 
less than half cost. Kits are absolutely COMPLETE, with easy 
to follow instructions, nails, screws, grille cloth, felt, moulding, 
gold trim, legs, castors, stays, etc. All parts are precision cut, 
fit together smoothly. External panels are from heavy laminated 
timber with beautiful selected veneer finish. Finishing and pol¬ 
ishing your hi-fi cabinet is quite simple. If you can paint, you 
can polish. For a beautiful Queensland Maple finish there are 
just 3 easy stages in which no skill is required. (1) Putty and 
then sandpaper the nail holes. (2) With a cloth, first rub on, 


then wipe off the filler paste. (3) With a brush, apply 3 coats 
of Estapol or similar. For a few shillings we can supply a polish¬ 
ing kit complete with simple instructions, sufficient to polish a 
complete setting of cabinets. Finishes available are Queensland 
Maple, Walnut, Rosewood, Scandinavian oiled Teak. etc. Instrol 
cabinet kits may be POSTF.D to any part of Australia. Instrol 
offers you a COMPLETE range of craftsman designed hi-fi furni¬ 
ture. Equipment cabinets, RJ and DP speaker enclosures, etc. 
All available in kit form or built and polished. We will also 
supply cabinets and kits to your special design. Send now for 
illustrated price list. 



BROADWAY ELECTRONICS PTY LTD 


E. S. A. n A \ K III l LIU \ O t CNR. URO A I) W A Y & C I 7 V H () A I). S Y l) N E Y. 

<OI>!\ OKACE BROS.) PHONE: 211-4244, 211-4213, 211-4224 


Please send me. post free, full details of the following. 

NAME . 

ADDRESS . 


□ Instrol-Play master HI-FI. 

□ A.K.G. Headphones. 

□ Instrol Cabinet Kits. 

(Place X 


Instrol Metalwork. a 
Sams Books. 1 

i 

C annon Conn’. i 


□ 

□ 

□ 

in square) 
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OF THE 
WAVES 


Piracy of radio waves is not new but international waters have never 
been so infested with immobile transmitter ships as they are now. Radio 
Sud is off the the southern coast of Sweden. Radio Veronica is off the 
Dutch coast near Scheveningen. The American ship, Courier, is in the 
east Mediterranean beaming broadcasts into Communist bloc countries. 
Radio Caroline is operating off the English east coast, near Felixstowe. 
The Dutch are becoming even more ambitious; a businessman from 
The Hague is going ahead with plans to launch a pirate TV station from 
international waters off the coast of Holland. 

By John Pcswsey 

F IVE miles off Felixstowe, on the blustery east coast of England, an ugly 
tramp ship sits squat in the water, rising and falling with the swell of the 
North Sea. It has been there since Easter, anchored firmly to the sea bed; if all 
goes well, it will be there for several years to come. It bears the name Caroline, 
a crew of 10 and two other men who have nothing to do with the running of 
ship; who still have to learn to talk about Caroline’s port and starboard rather 
than her left and right. 

One is a “disc jockey,” the other his engineer. 

Caroline is Britain’s first commercial radio station, and a pirate radio 
station at that. The 763-ton ship, registered in 1931. with an exemplary record 
as a passenger vessel with a Danish shipping line before it became a floating 
radio station, is nearly two miles outside British territorial limits. It has to be 
that way. 

Caroline has been dubbed a pirate ship because, under British broadcasting 
regulations, the B.B.C. has sole rights for broadcasting in Britain. The corporation 
holds the only broadcasting licence. Any further licences have to be obtained 
from Britain’s Postmaster-General and he, backed up by the report of the 
Pilkington Committee appointed to review British broadcasting, is not likely to 
grant any. 

OTHER COUNTRIES' PROBLEMS 

Britain is not alone in having regulations — or problems — of this kind. 
Pirate radio stations outside national jurisdiction have slipped onto the air in the 
past few years to aggravate authorities in Holland, Belgium, Denmark and Sweden. 
And the Americans have had a ship — the Courier — anchored in the eastern 
Mediterranean for 14 years, beaming Voice of America broadcasts into Com¬ 
munist bloc countries. 

At the time that Radio Caroline took to the air, listeners in both Holland 
and Sweden were able to tune into their own pirate radio stations. Off Schevenin¬ 
gen on the Dutch coast, Radio Veronica has a regular following and outside 
Swedish territorial limits, Radio Sud has been going since December, 1958. Sud 
now broadcasts 21 hours a day. A predecessor to Radio Sud was Radio Nord 
broadcasting off the Swedish coast from a vessel named the Bon Jour. Radio 
Nord was financed by four Texas oil millionaires and was on the air round the 
clock between March 18, 1960, and June, 30, 1962. The ship flew the Nicaraguan 
flag. Both Radio Nord and a similar ship operating off Denmark came off the air 
after the Scandinavian Parliaments passed anti-Pirate legislation. 

But the most ambitious of all the pirate projects so far is one which is 
scheduled to make its debut soon about four miles off Noordwijk, 40 miles north 
of The Hague. A businessman from The Hague called Piet Brandel is going 
ahead with plans to launch a pirate TV station. 

If Radio Caroline has stirred up controversy in Britain, Brandel’s plan has 
prompted near-panic measures from Dutch authorities. A second television channel 
is in an experimental stage in Holland but it is not to be commercial. The Dutch 
Parliament thrashed out this issue in heated debate last year. Despite this 
decision, Brandel’s pirate TV station is not short of support from potential 
advertisers. Some have already placed orders for commercial films with a film 
studio in the Amsterdam suburb of Duivendrecht. 

LEGS ON THE SEA BED 

Brandel’s plan is to erect a steel platform, 90 feet by 55, on six legs on the 
bed of the North Sea off Noordwijk. On this, a 240-foot transmission tower is 
to be placed. He has ordered the platform from the Verolme United Shipyard 
in Cork, Southern Ireland, not far from the yard where the Caroline was fitted 
out, and RCA, the American electrical concern, has received his instructions to 
supply transmitters and studio equipment. 

The steel island will be manned in shifts by some 50 German engineers, 
The programs in video tape form will be flown out by helicopter. Brandel’s studio, 
where the programs are taped, is in Amsterdam. He’s not saying exactly where. 
In reply, the Dutch Government offered Brandel the equivalent of a first option 
should Dutch television start commercial channels. When he intimated he was 
still going ahead with his off-shore television station—it has the resounding 
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The M.V. Caroline is shown above 
mt the free port of Greenore, in 
Southern Ireland. 

Bottom: Caroline on its way to its 
broadcasting position off the English 


Ronan O'Rahilly^ the man behind 
the Caroline project. O'Rahilly and 
his father appear to be upholding 
the traditional Irish attitude of 
being "agin the govinment!" 
























name of NV Reclaim Exploitatie Maats- 
chappij—the Government looked for 
sterner measures. They started to pre¬ 
pare a bill which would, in effect, bring 
the whole of the Continental shelf off 
the Dutch coast under the jurisdiction 
of Holland, instead of merely the three- 
mile limit as at present. 

With the Dutch Government lined up 
against him, Brandel appears to have 
little chance of success. But if he is 
as resistant to pressure as the owners of 
the Dutch pirate radio station, Radio 
Veronica, REM-TV has a good chance 
of getting on the air and reaching the 
estimated 3,000,000 television sets in 
Western Holland, an area that includes 
the major cities of Amsterdam, Rotter¬ 
dam, The Hague and Utrecht. 

Radio Veronica has been transmitting 
since 1961 and now is one of the most 
popular stations on Dutch radio. But to 
get on the air and stay there required an 
operation reminiscent at times of an un¬ 
derground movement. 

The equipment of the Veronica was 
put together in workshops and garages 
scattered throughout the country. Post 
office investigators carried out raids on 
suspected premises and several times 
confiscated transmitter equipment. Even 
when the former German lightvessel was 
equipped and on the air, Dutch customs 
frequently intercepted the 0 taped pro¬ 
grams on their way to the ship by 
boarding the fishing vessel carrying them 
as it put out from Scheveningen. 

STILL GOING 

But Radio Veronica survived this and, 
today, the once ramshackle studio where 
the broadcasts are taped is a modern 
building housing the latest in broadcast¬ 
ing equipment. It stands in a narrow 
Hilversum street behind the nylon stock¬ 
ing warehouse owned by its sponsors, 
Verwey Brothers. 

Whether Ronan O'Rahilly, the 23- 
year-old Irishman behind Radio Carol¬ 
ine. and his string of backers and as¬ 
sociates that include his wealthy in¬ 
dustrialist father and Jocelyn Stevens, 
editor-in-chief of the glossy magazine 
“Queen,” can achieve the same success 
depends to a great extent on any pres¬ 
sure the British Government can exert 
on potential advertisers and on the 
Council of Europe. 

The subject of pirate radio and tele¬ 
vision stations is high on the agenda of 
matters to be discussed by the Council. 
The Dutch Government has delayed 
action on Radio Veronica until the Coun¬ 
cil gets round to the matter of pirate 
stations. 

The idea of commercial radio has been 
circulating for years among British musi¬ 
cians and businessmen. It took Ronan 
O’Rahilly to do something about it. His 
first task was to find backers. In this, he 
admits he got some help from his father. 
“It was both moral and financial,” he 
says. “He likes a gamble as much as I 
do.” 

Spokesman for Caroline say that more 
than a quarter of a million pounds ster¬ 
ling have been found to launch the radio 
station. It has come from American, 
Swedish, Dutch, Irish, Swiss and Eng¬ 
lish backers. Large commercial concerns 
in the City of London are said to have 
an interest. 

Part of this went on buying the ship. 
O’Rahilly got it from a Danish shipping 
line which had been using it on a cruise 
service round the Danish islands. 

He didn't tell the shipping line that 


Fronting the Caro- 
line's control pan - 
el, turntable and 
tape player is 
Swedish engineer 
O v e Sjorstrom. 
Through the glass 
panel, Canadian- 
born disc jockey 
Simon Dee broad¬ 
casts to listeners 
on a commercial 
basis, competing 
directly with the 
Government-back¬ 
ed BBC . Caroline 
is directed prim¬ 
arily at an audi¬ 
ence throughout 
London, the Home 
Counties and East 
Anglia . 


O Rahilly, pirate or crusader? The answer to this question is less urgent | 
than the problem of controlling such activities . Too many "illicit" broad¬ 
cast and television stations could bring chaos one step closer to the already 

jumbled airwaves . 
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... now available 


BRITAIN'S 
TOP QUALITY 
RECORDERS 

in Australia. 


This is good news for all tape 
recording connoisseurs. At last 
you can have the BRENELL 
you've only read about—the 
recorder that gives optimum 
fidelity—is perfect for all uses, 
including monitoring, echo 
recordings, stereophonic 
sound, and sound on sound. 


■ f 

* 

X S*. £ . 




For enthusiasts, BRENELL decks 
are available as separate units 
with variety of heads for mono 
and stereo. Each deck accom¬ 
modates up to four heads . 


BASIC SPECIFICATIONS 
FOR ALL MODELS: 

record/playback speeds—1£, 32, 7i, 

15 i.p.s. i 3 independent motors (cap¬ 
stan drive-hysteresis synchronous) 3 
reels up to 82 in. (3,600 ft. of D.P. 
tape plays for over 12 hours at 1| 
i.p.s.) $ interlocked controls if pause 
control if digital rev. counter if super¬ 
impose switch if fast rewind in either 
direction (1,200 ft. in 45 secs.) instant 
stop without tape spillage if excep¬ 
tionally low wow and flutter content 
—below 0.05% at 15 i.p.s., 0.10% at 
71 i.p.s., 0.15% at 32 i.p.s. and 0.25% 
at l| i.p.s. 

BRENELL MARK 5 TYPE M 

A development of Mark 5 Series 2, 
giving mixing, superimposing, monitor¬ 
ing facilities. Two.amplifiers for record¬ 
ing and playback — accurate level 
meter ensures unvarying quality 
recordings. 

BRENELL STB1/5/2 

Incorporates twin recording amplifiers, 
twin replay preamplifiers, half track 
mono/stereo recording facilities, plus 
half-track and quarter-track stereo 
facilities. Designed for use with all 
makes of high quality amplifying 
equipment. Ideal for incorporation in 
Hi-Fi installations. 

MONO/STEREO RECORDERS FROM £174/13/6 
MONO/STEREO DECKS AVAILABLE FROM £51/19/7 

RCA OF AUSTRALIA PTY. LTD. 

An Associate Company of Radio Corp. of America 

Sole SYDNEY: 221 Elizabeth Street. 61-8541. 

Distributors: MELBOURNE: 2 Stephenson Street, Richmond. 42-4586 

BRISBANE: 173 Ann Street. 2-7884 
PERTH: 280 Stirling Street. 28-1459 
ADELAIDE: Newton McLaren Ltd. Leigh Street. 51-0111 

Mail the coupon below to your nearest RCA dealer for brochures giving details of all models. 




Please send me a detailed brochure on 


□ Model STB1 

Name 

. □ Mark 5 Type "M" 


□ Mark 5 Series 2 

Address 

... □ Decks 


Tick as required 


RC.I25.l02g 


he was going to use the ship for a pirate 
radio station. “Of course, I was under no 
obligation to tell them. But I certainly 
wasn’t going to advertise my intentions 
at that stage.” 

The ship moved discreetly from Copen¬ 
hagen into his father’s port of Greenore 
for fitting. Despite the fact that a 160- 
foot wireless mast sprouted from the 
deck, the emergence of the Caroline re¬ 
mained unpublicised until just a few 
weeks before she was due on the air, 
when O’Rahilly gave the nod to his pub¬ 
licity men who launched a furious cam¬ 
paign. The publicity concern is the same 
as the one that handles pop singer, Cliff 
Ricard. 

O’Rahilly, meanwhile, was signing on 
equipment and staff. He has four disc 
jockeys at the moment, an American, a 
Canadian and two Englishmen. He has 
a crew of 10, mainly Dutch and Swed¬ 
ish, and the three engineers, led by a 
Swede. 

He supervised the buying of much of 
the equipment himself, on one occasion 
flying to Houston, Texas to bid for and 
buy at below market price, the two 10- 
kilowatt transmitters now operating on 
the Caroline. 

Caroline’s passage of the first 
few weeks has not been easy. 

The British post office cut off radio¬ 
telephone communication with the ship 
and messages from the Caroline have to 
be re-routed through The Hague to Lon¬ 
don. After pressure from the British Gov¬ 
ernment, Panamanian registration was 
withdrawn from the ship. State¬ 
ments have been made in the House 
of Commons about “dissuading advertis¬ 
ing interests from using these pirates” 
and “considering legislation” to silence 
Caroline. The company that controls the 
broadcasting of gramophone records in 
Britain, Phonographic Performance Ltd., 
attempted to seek an injunction against 
the Caroline and its record resources of 
some 12,000 discs, ranging from the 
Beatles, through Porgy and Bess to Peggy 
Lee and Lena Horne. 

\ This is primarily the story of one l 
«> pirate radio station—"Caroline/' On <! 
£ page 120 Art Cushen says that four 
Z pirates are now in operation off the \\ 
z coast of Britain. J[ 

But all this so far amounts to “hot 
air.” Under present legislation both 
British and international, the Caroline is 
almost impregnable. Her Achilles heel, if 
she has one. is her need for advertising. 
British holiday resorts, numerous manu¬ 
facturers, and according to O’Rahilly, 
“most of the large advertising agencies,” 
are showing more than academic in¬ 
terest. 

“If we get advertising from half the 
people who have contacted us,” 
O’Rahilly said, “we’ll be able to keep 
afloat indefinitely.” And Simon Dee, one 
of the disc jockeys, backed up this senti¬ 
ment by saying: “If we’re not showing a 
^profit* in six months a lot of us will want 
To know why.” 

But the real criterion is how many 
people listen to Caroline. With a 100- 
mile radius from his transmitters, 
O’Rahilly believes he can attract an 
audience of up to 15,000,000 people. 

Perhaps his best selling point is the 
story that a B.B.C spokesman haughtily 
denied. ThereVa rumour about, that the 
most popular station with B.B.C em¬ 
ployees during tea breaks or at slack 
moments is 199 meters medium wave¬ 
band — Radio Caroline! 
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TV MAST 
ON THE PEAT 


To erect a huge, tubular television mast is difficult 
enough without having, at the same time, to deal 
with foundation problems in the way of peat, clay, 
shale, coal seams and almost forgotten mine work¬ 
ings. This is the story of how a British construction 
company is tackling the job. 

B RITISH Insulated Callender’s Construction Company 
Limited has been entrusted by E.M.I. Electronics Ltd., 
with the design, supply and erection of three new cylindrical 
steel masts for the television services of the I.T.A. and 
B.B.C. Work on the foundations for the first of these masts, 
at Winter Hill, Lancs., is progressing satisfactorily in spite 
of the unique problems posed by the nature of the site. 

It was known before the project was planned that 
disused mine workings existed at this location at a depth of 
approximately 50 feet. Records indicated that the mine 
had not been worked since 1896 and the National Coal 
Board confirmed that future mining 
operations were unlikely. 

After the initial survey had been com¬ 
pleted, trial borings were taken at the 
mast centre and several of the stay 
anchorage positions. The borings indicat¬ 
ed that peat covered the whole of the 
site to an average depth of 5 feet, in 
some places the depth was 9 feet. Under¬ 
lying the peat was a thin layer of clay 
then broken shale and rock extending 
for a considerable depth. 

Because the cylindrical mast had been 
designed with a fixed base and must 
remain truly vertical it was essential to 
eliminate the possibility of uneven settle¬ 
ment of the foundation. There 
were several ways of achieving this, in¬ 
cluding filling with concrete any mine 
workings directly below the mast base. 

Before a final decision was taken a soil 
mechanics specialist was consulted. 

As a result it was decided to sink 
four shafts each 55ft deep and approxi¬ 
mately 6ft 6in in diameter, line them 
with precast concrete rings and fill with 
reinforced concrete to form columns. The 
bases of these columns would be con¬ 
structed on sound rock below the coal 
working level and the tops capped with a 
slab 30ft square and 5ft 6in thick. The 
precast rings would remain “free” inside 
the shafts thereby ensuring that if hori¬ 
zontal or vertical movement of the sur¬ 
rounding ground took place, very little 
additional loading would be imposed on 
the free standing columns. 

The capping of the piled foundation 
forms a base for a hollow reinforced 
concrete plinth, 10ft high, with an access 
door and entries for feeders, wave guide 
and ancillary cables. 

The bottom of the 9ft diameter cylin¬ 
drical steel mast will be fitted with an 
external annular flange through which 
holding down bolts will pass into the 
roof of the plinth. An opening in the 
roof will provide access to the inside 
of the steel column, where equipment 
will be installed and inspected without 
exposing maintenance engineers to the 
weather. 

The anchor blocks for securing the 
lower ends of stays have been designed 
in a conventional manner, using the solid 


The site of the mast showing the 30ft square excavation 
tor the mast base raft with a derrick crane and a mobile 
crane in operation. The extent of the sleeper roads can 
be seen and, on the far right, a sleeper road runs down 
one of the stay lanes to two completed anchor blocks. 

The length of the supporting cables will be apparent. 


Lowering pre-assembled steel rein- 
forcing bars into one of the four SSft 
deep shafts. Four of these support 
the concrete plinth. 


One of the an- 
chor blocks with 
two sets of an¬ 
chorage steelwork 
protruding. The 
extension of the 
neck of the block 
is made necessary 
by the excessive 
depth of the peat. 
The mast involved 
here is 1000ft 
high but two 
others, yet to be 
erected, will ex¬ 
tend to 1250ft, 
being the highest 
of their type in 
the world. 


A trial assembly of the formwork for 
the 10ft high hollow reinforced con¬ 
crete plinth which will support the 
mast. 


necessary to extend the neck of the 12,000 railway sleepers were used and it 
anchorages so that the stay attachments is intended that these will remain in posi- 
protruded above the top of the peat. tion at the completion of the contract 

in a cunvciiuuimi itiouim, uom* Before any site work began extensive w rt rt roSS ^ ^ ^ 

ground below the peat to obtain the sleeper roads were laid along all stay future maintenance work, 
necessary passive resistance. Owing to the lanes and around the working areas A derrick crane with a 120 foot boom 
excessive depth of the peat it became adjacent to the mast base. Approximately (Continued on page 11) 
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YOUR 

INVESTMENT IN TELEVISION 

COMPONENTS 


PAYS OFF with TROUBLE-FREE 
PERFORMANCE / 


Be a happy service-man! Rely on rugged ROLA TV COMPONENTS 
for your investment in better service. Depend on ROLA's uniform high 
quality to turn your service calls into satisfied clients — with no call¬ 
back worries! Throughout Australia ROLA distributors stock the com¬ 
ponents you need. Check your ROLA distributor today — look for 
ROLA's "Red Box" This is the label to rely on for VERTICAL OUTPUT 
TRANSFORMERS, BLOCKING OSCILLATOR and FLYBACK TRANS¬ 
FORMERS, CHOKES and DEFLECTION YOKES. And for your con¬ 
venience ROLA's standard prices for all States are listed below! 

ROLA COMPONENT PRICE LIST 


Vertical Output 
Transformer 

TV 124, 125, 126,' 128, 
130, 132, 133, 135, 

137, 138-1, 139, 140 

TV150, 151 . 

Blocking Oscillator 
Transformer 

TV200, 201, 207, 208, 
210, Choke TV251 . 

Power Chokes 

TV301, 302 . 

TV306 

70 Horizontal Output 
Transformer 

TV459, 461 

TV4500 . 


46.0 

38.6 


23.0 


42.6 

23.6 


120.0 

120.0 


90 Horizontal Output RETAIL 

Transformer 

TV452-1, 452-3, 452-4, 

454, 455, 456, 457, 

458, 460 . 120.0 

110 Horizontal Output 
Transformer 

TV1514, 1520-1, 1520-2, 

1522, 1523, 1524, 1525 120.0 

TV3000 . 78.3 

TV3010 . 83.6 

90 Deflection Yoke 

TV910, 911, 1300 . 160.0 

110 Deflection Yoke 

TV1412. 182.0 

TV1811, 1917. 140.0 


ROLA distributors located in all TV areas throughout Australia carry 
complete stocks of quality ROLA TELEVISION COMPONENTS. Remem¬ 
ber — for your service needs rely on AUSTRALIAN-MADE ROLA 
COMPONENTS. 


OLA ■ PECIAL : RODUCTS PTY. LTD. 


THE BOULEVARD, RICHMOND, VIC. 
42 3921 


N.S.W. CALTEX HOUSE, KENT ST, SYDNEY 
27 6147 
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MEDICAL MAGNETS 


On-and-off and steerable 


H AIRPINS, nails, tacks, safety pins (open and closed), 
keys and other iron objects swallowed accidentally by 
children and adults can be retrieved without surgery by two 
new medical instruments developed at the Research Labora¬ 
tory of the General Electric Company, America. 

The new medical “tools,” designed around powerful 
Alnico magnets, may facilitate the recovery of iron objects 
from the food tracts of the human body. The devices are 
being tested by Dr Arthur Q. Penta; director of the bronco- 
esophagology departments at St. Clare’s and Ellis Hospitals 
in Schenectady. 

Most of the foreign bodies that become lodged in the 
upper intestinal tract normally make an uneventful exit from 
the body. But when the foreign body is long, sharp, or 
jagged, its passage may perforate the stomach and intestine. 
In such cases, it is desirable to remove the swallowed object 
as quickly as possible. 

With one of the new instruments, sharp objects—such 
as an open safety pin—can be retrieved with greatly reduced 
hazard to the patient. The unique design of the second 
device permits the recovery of objects from previously in¬ 
accessible regions of the stomach, avoiding the necessity of 
a major surgical operation. 

For a number of years, physicians have used simple 
permanent magnets to retrieve swallowed iron objects. In a 
typical case, a flexible cable—with a magnet at its tip—is 
pushed down the patient’s throat until the magnet comes in 
contact with the swallowed object. Magnet and object then 
are withdrawn. During the entire operation, the cable’s pro¬ 
gress is followed on a fluoroscope. 

The new magnetic medical “tools” grew out of a visit 
to the Research Laboratory by Dr Penta, one of the 
pioneers in this field. Using Alnico magnets supplied by 
the General Electric Company, he had designed and used a 
number of devices for retrieving foreign 
objects from the esophagus, stomach and 
duodenal regions. Among the objects re¬ 
moved have been a padlock, a coffee 
can key, foreign coins, dental burrs, 
hypodermic needles and metal toys. 

Dr Penta pointed out that permanent 
magnets could not be used in certain 
cases, such as the removal of an open 
safety pin from a patient’s stomach. The 
magnet might pick up the open safety 
pin with the sharp point projecting up, 
making it impossible to withdraw the 
safety pin without some danger of punc¬ 
turing the delicate tissues of the stomach 
and esophagus. In the past, when con¬ 
fronted with a case of this type, sur¬ 
geons often had to resort to a major 
operation. 

Dr Penta had attempted to solve this 
problem by using a tiny electromagnet, 
which could be switched on or off. Be¬ 
fore switching on this device, he could 
make contact with the blunt end of an 
open safety pin. In this way, the safety 
pin could be turned around and removed 
blunt end first. Unfortunately, an 
electromaget had insufficient power to 
retrieve heavy objects. At increased 
power, it would operate at too high a 
temperature for use inside the human 
body. Dr Penta put the question to 
scientists at the Research Laboratory: 
could they find a better solution? 


Miss Betty J. Drummond and Dr Fred JF. 
Luborsky demonstrate new magnetic "tools" 
for retrieving swallowed iron objects. Control 
cable inside tubing enables operator to manipu¬ 
late tip . 

Within a few months, Dr Fred E. Luborsky, a physical 
chemist, and Miss Betty J. Drummond, a technician, both 
in the Metallurgy and Ceramics Research Department, de¬ 
veloped a “switchable” permanent magnet device that could 
be turned “on” or “off” at will. This device provides all 
the advantages of an electromagnet, but none of its dis¬ 
advantages. 

The new device is about 30 inches long by I-inch in 


Above: New magnetic medical "tool," which can be switched "on" of "oft" 
at will, may facilitate the retrieval of sharp iron objects swallowed accidentally . 
In these X-rays by Dr Arthur Q. Penta. the device is used to turn around an 
open safety pin and extract it blunt end first . 


Below: "Off-on" medical "tool" at left becomes magnetised when magnet is 
slid forward until it touches iron tip . In "steerable " device at right, spring 
hinge enables operator to manoeuvre magnet into previously inaccessible regions• 



STAINLESS STEEL CABLE 


SPRING \ PI - ASTIC TUBE 




PLASTIC TUBE 


MAGNET^ / 

i IRON POLE TIP /|RON SH,ELD 

STAINLESS STEEL CABLE 


MAGNET 


CONTROL CORD X LOOSE SPRING 

SET SCREW 
SET SCREW FOR BENDING MOTION 
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OSCILLATORS by 



£59 PLUS TAX 

F.I.S. Eastern States 


MODEL 111A 
SINE & SQUARE WAVE 
GENERATOR 


20 c’s to 1 Me. in five ranges. 2% accuracy over en¬ 
tire range. 20V RMS sine wave output. 20V P-P 
square wave output. Level ± ldb 20 c’s to 600Kc’s 
Distortion less than .4%. 50 c’s to 50Kc’s. Rise time 
.25 usee square wave. 4-step attenuator and vernier. 
Output Z 600 ohms below 2 volts. 4iin dial, 4-1 slow 
motion drive. 

A dependable lightweight generator for precise 
measurement of amplifier, filter, speaker and trans¬ 
former response curves, etc. 



£42 PLUS TAX 

F.I.S. Eastern States 


MODEL 190 

AUDIO OSCILLATOR AND 
SPEAKER 


20 c’s to 22 Kc’s in 3 ranges, 5% accuracy. ±: ldb 
output level. 20V RMS output. Less than 1% dis¬ 
tortion. 4in speaker, i- watt input. 

An ideal instrument for educational use for demon¬ 
stration of the audio frequency spectrum and for 
response measurement of amplifiers, filters, etc. Widely 
used by education departments. 


For full details of our range of OSCILLATORS , OSCILLOSCOPES and POWER SUPPLIES , write or phone: 

phone: B.W.D. ELECTRONICS PTY. LTD. 

81 6188 67-69 BURWOOD ROAD, HAWTHORN. E2 

81 7134 VICTORIA. AUSTRALIA. 
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Medical Magnets 
“ Continued 

diameter. It consists basically of a stain¬ 
less steel cable enclosed in a plastic 
tube, which ends in an iron tip. When 
the permanent magnet at the end of the 
control cable is slid forward until it 
touches the iron tip, the tip becomes 
magnetised. When the permanent mag¬ 
net is retracted into a magnetic shield, 
the tip loses its magnetism. 

At the time of his visit to the Re¬ 
search Laboratory. Dr Penta also had 
pointed out that certain regions of the 
stomach are inaccessible to a magnet on 
the-end of a flexible cable—because of 
the angular shape of the esophagus as it 
enters the stomach. This led to the 
development of a second device — a 
“steerable” magnet — by Dr Luborsky 
and Miss Drummond. 

The “steerable” magnet also consists 
basically of a stainless steel control cable 
enclosed in a plastic tube. A spring 
hinge is located near a permanent mag¬ 
net at the tip of the device. (See dia¬ 
gram, page 9). There is a “control cord” 
attached to one side of the magnet hous¬ 
ing, and to the end of the plastic tube. 
Thus, when pressure is exerted on the 
stainless steel cable, the spring hinge 
will buckle, causing the magnet to turn 
at an angle to the tube. When the 
required angle is attained, it may be 
retained by clamping the cable with the 
appropriate set screw. 

After the device has been placed in 
a patient’s stomach, a physician can 
manoeuvre the magnet upward simply 
by pushing down on the control cable. 

The magnet may then be rotated to 
any desired position and, if necessary, 
held in this position by tightening the 
second set screw. 

Both new devices employ magnets 
made of Alnico V, an alloy developed 
at the Research Laboratory and one of 
the most powerful magnetic materials 
available. Although the permanent mag¬ 
net in the “steerable” device is only iin 
in diameter, it can lift a lib weight. 

The new permanent magnet devices 
are still in the experimental stage, and 
at present are not being manufactured 
for sale. A working model of each de¬ 
vice has been given to Dr Penta, and he 
has used them with success. According 
to Dr Penta. the complete operation •— 
from insertion of the device to its re¬ 
moval—takes onlv two minutes at most 
No anesthesia is required, and the 
patient may be discharged immediately 
The technical details of this work have 
been reported to several professional 
groups. 


TV MAST-Cont. 

has been installed and on completion of 
the foundation will be used to erect 
the first sections of the cylindrical mast. 
It will then assist with the installation 
of the self-raising erection derrick. It is 
hoped that this 1,000 foot high mast 
will be completed by October this year. 

With the Winter Hill site well under 
way, work has already started on the 
foundations for the next cylindrical mast, 
at Emley Moor, Yorks. The remaining 
mast, at Belmont, Lines, will be started 
later this year. 

The masts at Elmley Moor and Bel¬ 
mont, both 1,250ft high, will be the high¬ 
est of their kind in the World. 


Who finds out 

WHEN A COMPUTER 

makes a mistake? 


What happens when a break-down van breaks down? A fire engine 
catches fire? These old conundrums have a modem counterpart: who 
finds out when a computer makes a mistake? Read on. 




A NEW arithmetic which will make The machine errors, of which it does 
important advances in the precision take care, are of two types: 
of large computers was announced re- L Computer calculations are made 
cently by the Lockheed Missiles and out to only a certain number of decimal 
Space Company. The new, so-called places, and for all numbers beyond the 
“interval arithmetic” system can apply nearest thousandth, for example, the 
to practically all the world’s technical machine “rounds off.” Tens of millions 
computers, and to most types of com- of calculations are typical of computer 
plex computer problems. problems. And over this many opera- 

The new system was announced by ^ ons ’ the “round off” error may total 
Dr Ramon Moore, mathematician, and u £ t0 ^5 ry a ,^ e amoun ts. 
has been developed over the past five . e frther type ot machine error 

years at Lockheed Missiles and Space occurs „ in the analysis of “infinite pro- 
Co. research laboratories at Palo Alto. cess ® s ; . These processes are used in 
Moore’s results have been published by combining individual rates of change of 
Stanford University and confirmed by sever . al Phenomena which together de- 
various computer authorities. They rest termme behaviour of a total operation, 
on the following considerations: Such “operations” are rocket trajec¬ 

tories, chemical flow, human behaviour 
or other systems that are calculated on 
computers. 

The interrelations of these rates of 
change use the methods of calculus. And 
these calculus methods calculate the 
amount of error in approaching a “limit.” 
These calculations can go on infinitely. 
And the limit is the answer, the end 
result of combining the various rates of 
change. If calculations fail to go far 
enough toward this limit, big errors can 
occur. 

Under Moore’s system, the computer 
uses “intervals” to make its computa¬ 
tions rather than numbers. This can be 
thought of as calculation with pairs of 
numbers, a low and a high one. The 
exact answer falls in between the two 
numbers, and the closer these numbers 
are together, the closer the answer- is 
to being exact. 

The value of the new computer pro¬ 
gramming approach lies in the fact that 
Virtually all technical computer cal- the answer is known to lie within the 
culations today are of unknown accuracy, interval. Whereas under present methods 
Accuracies have been good enough to the answer may be correct or off by a 
produce the enormous scientific and factor of tens or occasionally of mil- 
material advances made so far by com- lions. In practice, there is no sure way 
puters, and to create today’s giant com- to tell. 

puter industry. Because the new system can tell what 

However, there is still, in practice, no the answer is or how far the computer 
way to tell for certain whether the mach- is from the answer, it can be used to 
file got the right answer. Computer reach progressively greater accuracies, 
answers now range all the way from This means that where great accuracy is 
exactly right to completely wrong. required, the computer time can be allo- 
Virtualiy all complex computations cated to get there. Where a rough answer 
now are done by trying new programs will do, no further calculations need be 
on the computer a number times and made. 

making small adjustments of input data The system works by giving the corn- 
each time they go through the machine, puter general rules on how to handle 
If substantially the same answer reads various types of problems. It can also 
out every time, the program is assumed enable the computer to make its cor- 
to be correct. rections and “decisions” as the calcula- 

These trial and error methods usually tion proceeds, 
work well. However, today, even after Making the mathematical analysis to 
a number of trials, there is no final find these rules has been the major part 
certainty the machine got the right of the job, Moore says, 
answer. And each trial of a new pro- So far, programs embodying this 
gram ties up major equipment (the com- analysis have been developed for calcu- 
puter) for many expensive hours. Com- lations employing differential equations, 
puter errors are caused by both people From 10 to 30 per cent of computer time 
and machines. The new system does on technical calculations is now applied 
not take care of human error. to this type of problem, it is estimated. 
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Electronics & Gas 
Chromatography 

Gas chromatography is one of the newer sciences. Only a little more 
than a decade old, it is, nevertheless, already regarded as one of indus¬ 
try's most valuable research tools. Its rapid advance—and, indeed, its 
very existence—is due in large measure to the development of associated 

electronic devices. 


A FEATURE of our present scientific 
times is the way in which the ad¬ 
vance of electronics had increased the 
efficiency of old methods and processes. 

We have seen, for instance, how tele¬ 
graphy, originally a purely electrical 
process, has been vastly increased in 
scope and efficiency by the advent of 
valves and transistors. From these have 
come multi-channel voice frequency cir- 
suits, micro-wave transmission, repeater 
stations, and so on, including the Tress 
System now used throughout the Com¬ 
monwealth. 

We have learned how hearing aids 
have been vastly improved by the use of 
electronics and, last month, we described 
how the flame spectrometer uses elec¬ 
tronic apparatus for the analysis of un¬ 
known materials. We also saw how the 
X-ray spectrometer is used for a similar 
purpose. 

Some pnenomena, discovered perhaps 
over a century ago, have been vastly 
improved in recent years by the appli¬ 
cations of electronics. Such a pheno¬ 
menon is that of chromatography, which 
is used today as an efficient analytical 
tool. It has been described as “the most 
important single analytical tool at our 
command” by Howard Purnell in 
his book “Gas Chromatography.” 

To understand this better, let us first 
look at the science of chromatography 
and the principles behind its operation. 
While gas chromatography is to be the 


main subject of this article, an under¬ 
standing of paper and column methods 
is esential to the proper understanding 
of the principles involved. 

If a complex solution of substances is 
poured into and washed through a tube 
or column packed with a suitable adsor¬ 
bent material, the substances contained 
in solution will be separated into layers 
in the adsorbent material. These layers 
can be subsequently recovered and used 
or analysed. This process is known as 
chromatography because the original dis¬ 
coverer of the process used coloured 
substances which separated into coloured 
layers. 

The phenomenon is based on “adsorp¬ 
tion” which is the facility of substances 
contained in solution to adhere to the 
surface of solid substances in contact 
with them. Some 
substances adhere 
very strongly to 
solid surfaces, others adhere very weakly 
and can be easily detached. Thus, each 
substance has a different strength of 
adherence, so to speak. These differ¬ 
ences are called differences of partition 
coefficients. 

These partition coefficients depend 
both on the adsorbent used and the sub¬ 
stances to be adsorbed. Thus, in present 
day chromatography different adsorbent 
materials are used in the tube or column, 
depending on what the chemist or 
physicist wants to separate. Common 


A typical modern gas chromatograph. 
The upper half houses the injectors, 
detectors, and column oven. The lower 
section contains the control modules. 

(Photo by courtesy of "Anax"•) 

substances used are calcium 
carbonate, silica jel, silicones, certain 
gums and resins, and a host of other 
substances. 

If we take a tube packed with, say, 
calcium carbonate in the form of a fine 
powder, and pour into the end of the 
tube a mixture of substances, in solu¬ 
tion, the solution percolates down the 
tube and partition of the substances takes 
place. Each substance will adhere to the 
adsorbent according to its partition co¬ 
efficient. Weakly adsorbed substances 
will be washed off so that strongly ad¬ 
sorbed substances replace them and fin¬ 
ally all the substances will be arranged 
down the column in layers according to 
their adsorption affinities. 

This all began over a century ago. 
when a chappie named Runge carried 
out some work on filter paper. Results 
of this were published in a work entitled 
“Der Bildungstreich der Stoffe” which, 
freely translated, means “Formation 
Tricks of Matter.” 

SIMPLE EXPERIMENT 

Runge used the filter paper technique 
by first soaking the paper in an inorganic 
salt such as sulphate of iron and, after 
drying it, dropping on the centre a solu¬ 
tion of a chemical which would react, 
such as ferrocyanide of potassium. By 
allowing some time to elapse before 
adding another drop of reactant, Runge 
was able to produce intriguing circular 
coloured patterns because, in this case, 
the paper acts as the adsorbent and sep¬ 
arates the substances in the same way as 
does the column just described. 

This phenomenon is the basis of the 
present day paper chromatography, 
although Runge didn’t use it for this 
purpose, and regarded it as little more 
than a novelty. If a strip of filter paper 
has its end immersed in a suitable sol¬ 
vent and a drop of the solution to be 
analysed placed in the proper location 
on the paper, as the solvent soaks 
through the paper it carries the solution 
with it. Partition takes place according 
to the absorbent affinities between the 
paper and the components of the solu¬ 
tion, and these components become 
arranged in bands along the paper. 

If the bands are coloured they can be 
cut out from the paper and be separ¬ 
ately treated according to what is re¬ 
quired. If the bands are colourless then 
other methods can be used to locate 
them on the paper. For instance, some 
compounds fluoresce under ultra violet 
light, others give a characteristic colour 
when a spot of some reagent chemical 
is dropped on them. 

The locations of the colourless bands 
can also be detected 
by the use of radio 
active tracers. By 
bombarding the paper with thermal 
neutrons, different activities can be 
detected by several methods, such as 
scanning the paper with a geiger counter. 
An ionization chamber or gas-flow pro¬ 
portional counter can be used for the 
same purpose. 

Where radioactive tracers are added to 
the solution for their subsequent loca¬ 
tion on the paper, a process known as 
auto-radiography can be used for the 
location of the bands. This consists of 
leaving the “chromatogram,” as the strip 
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is called, in contact with a suitable 
photographic film for an adequate time. 

The resultant image, after development, 
shows exactly where each band occurs 
on the strip. 

There is another process of separa¬ 
tion, somewhat akin to paper chroipato- 
graphy in that the components of a mix¬ 
ture are separated into bands, but the 
principle is different. Here we refer 
to the phenomenon called “electro¬ 
phoresis.” This is based on the fact 
that each compound has a characteris¬ 
tic natural electrical charge. They can 
therefore conduct an electrical current, 
and when suspended in water adsorb 
ions from the water. 

The amount of charge which the mix¬ 
ture will pick up depends on its chemi¬ 
cal nature and the extent of the con¬ 
centration of ions in the solution. Under 
proper conditions, all molecules which 
are closely related adsorb charges having 
the same sign, positive or negative. Thus 
all proteins will have the same sign. 
Consequently when mixtures are sub¬ 
jected to an electrical field, all molecules 
having the same sign will migrate in 
the same direction but at different 
speeds, depending on the amount of each 
charge on each. 

TYPICAL SET-UP 

In practice the process is carried out 
on a strip of special filter paper, sand¬ 
wiched between two pieces of glass. The 
protruding ends of the paper are im¬ 
mersed in a special solution, which will 
establish the correct acid-alkaline bal¬ 
ance in the filter paper. A reference 
pencil line is drawn across the centre 
of the paper and a very small drop of 
the solution to be analysed dropped on 
to the line. The paper is then clamped 
between the glass and voltage applied 
to the solutions in which the ends of the 
paper are immersed. 

After about six hours, if the speci¬ 
men is, say an artifically coloured wine, 
all the dye fractions in the wine will 
have become resolved in the form of a 
long comet shaped line with the colours 
arranged in their order down the line. 
Although the field of electrophoresis 
shows great possibilities, not a great 
deal has been done with it up to date. 

For a more comprehensive treatise on 
the subject, for those wishing to experi¬ 
ment, I can recommend the book “The 
Scientific American Book of Projects for 
the Amateur Scientist” by G. L. Strong. 

A copy of this was kindly made avail¬ 
able to me by Philips Electrical Indus¬ 
tries Pty. Ltd., Sydney. 

Column chromatography was first 
described by the Russian botanist 
Michael Tswett in 1906. However, the 
method did not come into general use 
until 1930. It is of particular appli¬ 
cation in the study of vitamins, anti¬ 
biotics, amino acids, dyes and pigments, 
hormones, most physiologically active 
substances, and rare earths. It is used 
in the preparation of fine chemicals 
which are required only in small quan¬ 
tities. 

During World War II, according to 
the Journal of the American Chemical 
Society, November, 1947, column 
chromatography was used in the pluto¬ 
nium project, in processes involving the 
separation of small quantities of in¬ 
organic cations produced by various 
fisson processes. Of particular import¬ 
ance was the development of simple 
methods of isolating many metals of the 
rare earth series. 

The method of the aforesaid Tswett 
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consisted of firstly, extracting the colour¬ 
ing matter from green leaves with light 
petroleum. He poured this through a 
compressed column of finely divided 
calcium carbonate, held in a vertical 
glass tube. Now, a strange thing hap¬ 
pened; the solution underwent separa¬ 
tion. A pale yellow ring appeared in 



A simple experiment in chromato¬ 
graphy. Solvent from the dish flows 
down the paper strip and a drop of 
mixture placed at the top will be 
separated into its constituent parts . 
("The Amateur Scientist," by C. L . 

Strong.) 

the top of the column. Beneath this 
there were two green rings followed by 
three yellow zones. 

By continuing to pour pure solvent 
into the tube, Tswett hit upon his 
greatest contribution. He discovered 
the process of “development” of the 
column. He used the same solvent as 
he used to extract the pigments, and 
by continual washing, caused the re¬ 
placement of the weaker adsorbed mole¬ 


cules by the stronger. Finally, each pig¬ 
ment in the column was arranged ac¬ 
cording to its adsorbtive affinities as de¬ 
scribed earlier. Thus bands of pigments 
were arranged in distinct zones through¬ 
out the column. 

When the column had drained, Tswett 
pushed the calcium carbonate out of the 
tube and divided it into sections contain¬ 
ing the coloured pigments. The pig¬ 
ments were readily removed with 
alcohol and analysed. Thus did Tswett 
separate the components of chlorophyll. 
Later it was found that different adsor¬ 
bent columns and different solvents 
could be used according to the results 
desired. 

Nothing was done with the proce:s 
until 1931 when Kuhn, Winterstein and 
Lederer (an Aussie) rediscovered the 
method and used it for experiments in 
the separation of plant carotene into 
its components. From then on the tech¬ 
nique expanded and great advances 
were made. In 1941, however, Martin 
and Synge carried out further work with 
paper and proved that paper strips 
could be used as effectively as columns. 
They finally won the Nobel Prize in 
. 1954 for their efforts. As Howard Pur¬ 
nell says “paper chromatography now 
almost certainly constitutes the most 
powerful weapon in the armoury of or¬ 
ganic and biochemists.” 

Whilst Martin and Synge were the 
first to point out that the flowing liquid 
could be replaced with a gas, nothing 
was done about it until about 1951, 
when Martin and another co-worker, 
named James, re-investigated the pro¬ 
cess. From then on great progress was 
made so that, by 1955, gas chromato¬ 
graphy was in widespread use. 

Gas chromatography is similar in 
many respects to column chromato¬ 
graphy in that there is a tube packed 
with an adsorbent material. This is called 
the fixed phase. Instead of the solvent 
as used in column chromatography we 
have an inert gas such as nitrogen or 
argon flowing through the column. This 
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A typical chroma¬ 
togram as pro¬ 
duced by instru¬ 
ments with strip 
chart recorders. 
The horizontal 
axis represents 
time, and the 
chart may move 
at a speed of 30 
inches per hour, 
although other 
rates may be 
used . The trace is 
drawn by a pen 
operated from the 
detector. This dia¬ 
gram from Jobin 
Yvon literature, 
courtesy Philips 
Electrical Indus¬ 
tries. 


















































































>si NTEP.ED DISC 
-•— AIR INLE T 


gggj bross 
PTFE 


COAXIAL SOCKET 
PTFEINSULATING RING 

AIR OUTLET 


platinum jet 


'COLLECTOR. 
glass window 


A flame ionisation detector. The 
platinum gas jet is one electrode, 
the "collector" the other. The resist¬ 
ance between them indicates the type 
of gas present. (From "Gas Pipe") 



Ionisation cross- section detector 


A. Carrier gas inlet 
8. Gas outlet 

S. Source of ionising radiation 


An ionisation cross section detector. 
The gas is ionised by radiation from 
a built-in radioactive source, the 
degree of ionisation indicating the 
type of gas present. (From "Gas 
Pipe") 

gas is called the mobile phase. The 
sample to be separated is vapourised and 
injected into the tube. The sequence of 
events is then as follows. 

Suppose the sample to be examined 
is petrol, containing additives such as 
benzene, toluene, methyl alcohol, and 
all the other widely advertised “pep” 
liquids. When this liquid is vapourised 
it is injected into the column where it 
is swept through the adsorption pack¬ 
ing by the flow of inert “carrier” gas. 

Now, in accordance with what we 
have said before, the different molecules 
of the various gases in the sample will 
have different adsorption affinities for 
the packing of the fixed phase. Thus, 
each gas will hang on to the packing 
for different lengths of time. It will be 
retained for a definite length of time 
called the “retention time.” The weaker 
molecules—weaker in the sense of hav¬ 
ing the lower adsorbtive affinity—will 
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be the first to be “washed off” the fixed 
phase by the flowing carrier gas. 

Each separate gas will thus emerge 
from the column at different times, and 
in different concentrations according to 
the concentration of the component in 
the original sample mixture. Even the 
gas having the strongest affinity for the 
fixed phase will be finally washed 
through by the carrier gas, and will be 
the last to emerge. In essence then, this 
is all that occurs in a gas chromatometer. 
It is the conditions appertaining at the 
time which matter and rather strict con¬ 
ditions must be appplied for effective 
and accurate readings. 

The column may consist of a capilli- 
ary tube of glass .1 mm. in diameter. 
This can be coiled up and be as much 
as 100 feet in length. In this case there 
is no adsorbent fixed phase. The tube 
acts as a delay line but the results are 
similar to the packed column. The more 
usual column consists of a tube, one 
quarter inch in diameter, from two to 
six feet long, and either straight or 
bent to fit into the space in the instru¬ 
ment. 

The column must be held at a con¬ 
stant temperature within a very close 
tolerance, and may be mounted in an 
“oven” healed by an electric element. 
This element is controlled by a sensi¬ 
tive thermostat, employing a tempera¬ 
ture sensitive resistor, amplifier thyra- 
tron and saturable reactor transformer. 

The temperature sensitive resistor is 
the sensing element, mounted on or near 
the column. It forms one arm of a con¬ 
ventional bridge circuit, tne value of 
the other arms being selected or adjust¬ 
ed so that the bridge will be balanced 
when the sensing arm is at the required 
temperature. If the temperature changes, 
the bridge will be unbalanced and gener¬ 
ate a voltage indicating the extent and 
direction of the change. 

This voltage is amplified, then fed to 
a thyratron which, in turn, controls the 
flow of DC through the control wind¬ 
ing of a saturable reactor. This may 
control the heater supply directly, or 
form part of a transformer which sup¬ 
plies the heater. In either case the re¬ 
sult is the same; the power fed to the 



Interior section of the Jarrell-Ash 
chromatograph pictured on page 12, 
showing an ionisation detector (top) 
and argon detector in the oven com¬ 
partment. 


heating element is varied in accordance 
with the temperature of the “oven.” 
Systems of this type can hold tempera¬ 
tures within a fraction of a degree. 

There is also a small compartment 
in which the sample is heated to just 
below its vapourisation temperature. 
The sample is then injected into the car¬ 
rier gas flow by, in one method, a type 
of hypodermic syringe. This assembly 
is called the injection block. The 
sample need only be extremely small, 
even down to micro size. 

The carrier gas supply flow is strictly 
controlled by means of manometers and 
the gas flow meters. Thus although the 
principles of the system are relatively 
simple, the apparatus must be controlled 
to a high order of accuracy. Any var¬ 
iation in the flow or temperature will 
cause serious errors in the final results. 

CALIBRATION 

It is not practical to use tables or 
charts to determine retention times for 
gases to be tested. Instead, the appara¬ 
tus must be calibrated immediately 
prior to each test. Each column is 
packed with a fixed phase material 
chosen in accordance with what the 
analyst is seeking, heated to the required 
temperature, then calibrated by injecting 
known amounts of each substance being 
sought in the sample. The operator thus 
makes his own standards from the indi¬ 
cations produced by the standard gases. 

When the gases emerge from the 
column they must be detected and meas¬ 
ured. There are various methods of 
detection. There is one device called a 
katharometer, consisting of a hot wire in 
a tube through which passes the gas 
from the column. This measurement is 
based on the fact that thermal conduc¬ 
tivity varies from one gas to another, so 
that if the thermal conductivity can be 
measured, the gas can be identified. The 
hot wire has a known temperature co¬ 
efficient of resistance, and its resistance 
is measured by making it part of a 
bridge circuit. Thus the amount of heat 
lost from it. due to thermal conductivity 
of the gas, can be measured and the 
gas identified. 

FLAME DETECTOR 

The flame ionisation detector is a 
most interesting device. One version is 
described in the journal “Gas Pipe,” 
issued by Jarrell-Ash of Massachusetts, 
U.S.A., through their agents, the Anax 
Division of Drug Houses of Australia. 
If depends on the variation of ion cur¬ 
rents in a hydrogen flame surrounded by 
two electrodes. It is suitable for the 
organic gases, as it is insensitive to a 
wide variety of inorganic gases which 
can therefore be used as carrier gases 
without affecting the operation of the 
device. 

When hydrogen is burnt in air, re¬ 
latively few ions are produced. How¬ 
ever, the addition of volatile organic 
compounds to the flame results in a 
large increase in ion -production. If two 
electrodes at a potential difference of 
150 volts surround the flame, the ion 
current thus produced may be measured 
by means of a suitable electrometer 
amplifier. If the organic compounds 
introduced into the flame are the com¬ 
ponents from a chromatographic column, 
then the different ion currents measured 
may be used as accurate characterisa¬ 
tions of both the nature and the quan¬ 
tity of the separate components of the 

(Continued on Page 43) 
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There's no wizardry ... 
you'll just save more 
of your refund cheque 
at In cel Electronics ! 


You don’t need magic to make your money go 
further at Encel Electronics; all you need do is 
write to us for a quote on any item of audio equip¬ 
ment you wish to purchase. It costs you five pence 
to find out, and the dividend is colossal! Audio 
enthusiasts throughout Australia prefer to buy from 
Encel Electronics . . . that’s why we enjoy Aus¬ 
tralia’s greatest turnover. Every world famous 
manufacturer of components is represented in our 
warehouse—so you can ask for the items you want 
with complete confidence. 


All stock at Encel Electronics is brand new . . . 
Sales Tax is included in the price ... the figure 
quoted is the gross price . .. there are no secret ex¬ 
traction methods. We simply pass on to you the 
benefits of bulk purchasing. It Is quite impossible 
for you to buy better anywhere else in Australia. 
This is why you’ll save more out of your tax re¬ 
fund cheque! Now look at our special offers for 
August . . . and remember that these are only a 
selection from our vast range of audio equipment. 


.•iiiHtHMOimtiHtinimituiiiumiiitiitumiiniiimiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiijiiiiiiitiiiniiitiiiiiiHnniiimiiii.. 
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Medding “Eight-Eight" P57 6terco 
amplifiers in wooden cabinets. Fre¬ 
quency response: 20 c/s^to_30 kc/s^plus 
or minus 1 db. 

Retail £46/10/- 


£ 27 / 10 /- 


2 Pioneer SMQ 300 B stereo amplifier, 
A/M. A/M. F.M./S.W. tuners. Or¬ 
pheus Silcx turntable, Ortofon SMG 212 
tone arm, Ortofon SPU-GT-E cartridge, 
two lOin Wharfcdalc roll ft 4 Eft 
surround speakers. | 


3 Medding P57 “Eight-Eight" stereo 
amplifiers in timber cabinets. Lab- 
craft turntable with ceramic diamond^ cart¬ 
ridge, two Wharfe- 
dale or Richard 
Allen 8in speakers. 


.tdinK ujamunu 

£ 59 / 18 /- 


= iiimiiiiiiiniiiiiiiiiiitiiiiiiiiiiiiiiiitmmtiiitiiiiiiiiittiiiiiiiuiiiiiiiiiiiiiitiiiiiiiiiimr iiittintiiiiimiililiiiiiiitisif ... iiiiiifiiiiiiiiuiiiiiiitiiiiiiiiiimiiiiiiiiiiiiMtiiiiiMiimtuiimiMiiiuiiiiiiiiiiiiiiiiiiiiiiii 

4 Pioneer 161 stereo amplifier with § § 

AM/AM/SW tuners, Labcraft 605 
§ turntable, All Balance tone arm with 

5 ADC stereo diamond cartridge, two 

= Wharfedale or Richard Allen 8in F.S. 

= speakers, £104. (With lOin FS speakers, 

= £109.) If you would Prefer^ a Labcraft 

5 573 turntable with 

= ceramic cart, and 

| diamond stylus only 

..... 


a preier a j-aocran 

£ 89 / 10 /- 


5 Special! Medding Mullard twin 5/10 
amplifiers with 
magnetic control 
unit. Bargain at . 


£ 44 / 10 /- 


5 The renowned Star SA-30 stereo am¬ 
plifier. Labcraft 605 turntable, All- 
Balance tone arm, ADC 770 cartridge, 
two twin cone Richard 
Allen or Wharfedale lOin 
speakers. 


InII 1 IUKC « 

£99 


7 Labcraft 605L transcription turntable, 
ADC 770 cartridge, the specially 


s 


£ 39 / 15 /- 


imported Pritchard 
tone arm . 


(If you would appreciate an Orpheus Silex 
turntable in place of the 605L, just add 
£7.) 


KELLY “MINI" ENCLOSURES. 
Another shipment of these outstand¬ 
ing enclosures has — _ ' 

Just arrived. Don’t ftft/I /*f ft / 

be t disappointed. foQft / 111 / ■ 

TAPE RECORDERS 

Akai, Philips, Grundig, etc. Write for 
the Encel price! 


Famous ’TRIO' AMPLIFIERS 240v 

SPECIAL ENCEL PRICES! 

TW/30. Latest twin 12 watt 
all transistor 240 V ac 
and 12-18 V dc solid state £83 / 10 /“ 


= iiiiiiiiiiiiittmiitniiiiiiiiiiiitiuiiiiiiiiiiiiiitiituintittiiittiimiitiiiittitiiiiiimiiitmJT viituiiimMnHtiittiiiiiiiitiiitiiiiitiiiiiiiimiiiiiiiitiiiiiiifiiiiiiiiiiiitiiiitiiiiintiiiiiim 


LUX ALL TRANSISTOR 
STEREO AMPLIFIERS 

Here at last is a fine compact stereo 
amplifier with outstanding performance. 
The LUX Model SQ 11 has a completely 
new type of transistorised _circuitry. J\>wer 
output is 10 watts in 
each channel 


£ 78 / 10 /- 


KELLY SPEAKERS 

Encel Electronics are Sole Australian 
Distributors for the world-famous 
KELLY range. Our prices are: 12in 
Bass Unit £19/10/. Ribbon Tweeter 
£19/10/. Crossover £4/10/. 


amplifier. 22 transistors 

W38. Twin 14 watt stereo¬ 
phonic unit. AM/AM/ 
FM/SW tuners. 19 valves. 
1 diode. 

W50. Twin stereo 25 watt 
amplifier, AM/AM/FM/ 


SW tuners 


£ 89 / 18 /- 

£ 115 /-/- 


W24. The popular Trio £ri / % q / 

model. Only. IV/- 

Sec us now—inspect the complete “Trio" 
range! 


ni/wniiiiimmiimimimuimmiiiiimiMimmiimimimiiimmimnniimtiiniiMiiiiiiiHmiMiiiiiiiiuimii.. 

Please make sure you send us your full address. We will care- 
pack and freight anywhere. There’s no distance barrier at Encel 
Electronics. If the goods you require are not listed write for our 
price—you’ll be delighted! Please forgive us if your answer is 
not in the return mail; our mail sometimes embarrasses us. But 
we’re catching up! 

Icctftw fc* ‘ * Austratios Greatest Hi-Fi Centre 

Factory: 47 COPPIN ST., RICHMOND. TEL. 42-2883 
354 BRIDGE ROAD. RICHMOND, VIC. TEL. 42-2820 • WHOLESALERS ® TRADE-INS ACCEPTED 
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better than 


channel: Cathode follower, 0.7 Volt 

Tube Complement: 

5 x ECC 81, 1 x ECC 82, 4 x ECC 
83, 2 x ECL 86, 3 Silicon diodes, 
3 Selenium Rectifiers 

Line Voltages: 110, 125, 145, 220 and 

240 Volts, 50 cycle. 

Weight: approx. 45 lb. 

Case Dimensions: 182" x 122" x 111" 


Semi-Professional 


Tape Recorder 

4-TRACK STEREO AND MONAURAL 


The Revox G36 is a 2-speed, 3-motor, semi-professional high-quality tape 
recorder which will reproduce 4-track stereo and 4-track monaural, as well 
as 2-track stereo and 2-track monaural. 

Tha capstan is driven by a hysteresis-synchronous type motor and the two 
speeds are obtained by pole-switching. Spool sizes from 3" to 102" can be 
used and end of tape cut-off is provided and rewinds 2,400 feet of tape in 
less than 80 seconds. Remote control and pre-selected operating modes 
operated by push-buttons or foot pedal are a feature. All forms of Duoplay 
or Multiplay without accessories or bridging cables are possible. 

Other features are separate recording, playback and erase heads. Negligible 
hum due to the use of screened heads transistors and d.c.-heated pre¬ 
amplifiers. 

Three inputs per channel, microphone, radio and auxiliary, with record level 
control of each channel by individual VU-meters which are illuminated. 
Cathode follower outputs on each channel for separate amplifier, headphones 
or pulse coder for automatic slide projection. 

Built-in push-pull 6 watt output stage, switchable to each channel for 
monitoring use or for feeding into a high-quality speaker system for mono 
listening. 


SPECIFICATION 

Tape Speeds: 72 and 32 ips 

Heads: 4 

Pre-amp.: 4 valves per channel 

Frequency: 30 to 16,000 c/s for 32 ips 
Response: 30 to 18,000 c/s for 72 ips 

Signal/Noise Ratio: Better than 50 db 
Wow and Less than 0.15% at 7.5 ips 

Flutter: Less than 0.25% at 32 ips 

Inputs: 2 Microphone and 2 Line 

Input Microphone 0.5 Megohm, unbal. 

Imped.: Line 0.25 Megohm, unbal. 
Output: IV. from cathode follower 

Meter Indications: Source or tape 

output 

Monitoring: From source or tape 

Rewind and Fast Forward: 

45 secs, for 1,200' 
Dimensions: 162" W, 142" H, 82" D 

Weight: Approx. 37 lb. 

Power: 240V., 50 cycle 


Visit the A.W.A. Audio Centre, lower 
ground fir., 72 Clarence St., Mon. to Fri. 


TEAC 

505R 

Semi-Professional 
Tape Recorder 
4-TRACK STEREO 
AND MONAURAL 

Complete with External Amplifiers 
and 2 speakers, £300 including 
Sales Tax. 

The TEAC 505R is'a 2-speed, Semi-Professional, high-quality tape recorder which 
will record and reproduce 4-track stereo and 4-track monaural, as well as reproduce 
2-track stereo and monaural. It is fitted with extra heads to permit instant 
monitoring from the tape, or by the flick of switch to monitoring from the sound 
source. Like professional machines, it is fitted with three hysteresis-synchronous 
motors, giving individual drives for capstan, take-up and rewind. A special feature, 
“Reverse Automatic/’ enables the previously recorded track to be played back 
automatically after the finish of one track without rewinding the tape. Twin V.U. 
meters permit individual monitoring of each channel on stereo either from source 
or tape. A mixing circuit enables microphone and line inputs to be superimposed 
on one another. A tape footage counter and tape-break switch are fitted. The 
TEAC 505R is a machine with that little extra for the connoisseur or for those 
requiring a machine for professional use. 


REVOX G36 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


47 YORK STREET, SYDNEY. 2 0233, ext. 360 
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ART-SUGGESTED EUROPEAN COLOUR TV SYSTEM 


For a number of reasons—technical, economic, and political—the current 
discussions on a European colour TV system have ground to a halt. Though 
disappointing to those who had hoped for an early decision, the delay 
may yet prove beneficial in the technical sense. 

N OW that the C.C.I.R. has prolonged, nals: N.T.S.C. with Additional Reference 
until April, 1965, the competition Transmission, which is abbreviated, 
for a European colour television system, naturally, to ART. 


the way may be clear for late-comers 
to enter the field and—who knows?— 
perhaps carry off the prize. The latest 
system to attract serious interest has 
been put forward by Dr N. Mayer of the 
Institut fur Rundfunktechnik, in Munich. 

Tests with the new system have shown 
it to be immune to differential phase dis¬ 
tortion up to at least 40°, to be less 


tiple of half-line-frequency colour sub¬ 
carrier. Experiments on carriers inter¬ 
fering with N.T.S.C. signals have demon- 
started that such an interfering carrier 
becomes visible when its peak-to-peak 
amplitude is 24 dB with respect to the 
composite peak white signal. The p.t.p. 
amplitude of the ART reference signal 
is chosen to be 7 per cent of the ampli- 
The^additional reference signal is ^at tude of the composite peak white signal, 
...i x j nc i uc jj n g sync pu i seS) i. eM 23 dB down. 

Very little modification is required to 
normal type N.T.S.C. encoders in order 
to generate an ART signal. Outputs 
from the reference signal generator in 
the encoder, or feeding the encoder, are 
taken at 123° and —57°, i.e. ±:I phases. 


N.T.S.C. subcarrier frequency precisely, 
and has the phase of the “I” signal, not 
of the colour burst. The phase of the 
additional reference signal is reversed 
from one scanning line to the next so 
that it is -f-I phase on one line and —I 
phase on the next, etc. At the beginning 
of every second field, however, the re 


susceptible than N.T.S.C. to multipath versing switch is always set to the same and are alternately selected by an elec 

. . , . • _ • •_ .i _ _ t mnir QU/itrh nnpr^itpf hv Imp ririv# 


distortion, and to have at least the same 
protection against noise. 

Dr Mayer was led to his new system 
by reasoning that the principal criticisms 
of N.T.S.C. were, in one way or another, 
concerned with the susceptibility of the 
subcarrier signal to amplitude-dependent 


polarity, since this improves the com¬ 
patibility. 

The dot pattern which such an addi¬ 
tional reference signal produces on a 
monochrome receiver screen is similar 
to that produced by a carrier at an odd 
multiple of line frequency, as distinct 


tronic switch operated by the line drive 
pulses. After adjustment to the correct. 



JUL 


Figure 2. Simplified block diagram 
of an N.T.S.C.-with-ART encoder. 

Note the electronic switch. 


phase distortion (i.e. differential-phase), from the interlaced dots of the odd mul- 
SECAM and PAL are relatively immune 
to this type of distortion, but need in 
the receiver both a delay line (64uS) 
and an electronic switch operating at the 
line timebase frequency. Dr Mayer de¬ 
cided to investigate what improvements 
could be made to the N.T.S.C. system 
if the receiver could also include a delay 
line and an electronic switch. 

So-called linear phase distortion is not 
particularly worrying in N.T.S.C., since 
the fundamental component of the 
chrominance subcarrier signal has the 
same frequency as the reference colour 
burst, and the relative phase between the 
two signals—which determines the re¬ 
produced hue—is unaltered. However, 
the reference burst is always at the 
black level of the composite signal, 
whereas the chrominance signal rides up 
and down on the varying-amplitude 
luminance signal. 

If the phase distortion is level-depen¬ 
dent, then the phase of the chrominance 
signal with respect to the colour burst 
will change, and this will change the 
colours of the reproduced picture. If 
the reference burst were to ride up and 
down on the luminance signal, together 
with the chrominance signal, then the 
relative phase between burst and chrom¬ 
inance could not be altered. 

Dr Mayer proposes that a new sub¬ 
carrier reference signal should be added 
to the old N.T.S.C. signal, and that this 
should be present during the whole of 
the active part of each line scan, i.e., 
over all the picture area. He calls this 
new method of transmitting colour sig- 





yellow ^ 

WHITE 






(*) 



Figure 1. A transmitted picture (a), 
and its video waveform (b) showing 
the ART signal. 



Figure 3. One type of receiver decoder suggested for N.T.S.C.-with-ART. 
The output from the adder is twice the level of the I signal at its input. 
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Research makes the difference 

^ T^T '*%J r 4 TRACK STEREO 

Q V^/ IN JL B TAPE RECORDERS 

outstanding quality, reproduction, versatility 






9 




MODEL TC-500 
PRICE 204 gns. 


2 full range balanced satellite speakers. 

Sound on sound recording. 

Dependable beltless mechanism capable of work¬ 
ing either vertically or horizontally. 

Separate Mic/Aux level mixer controls. 

2 accurately calibrated VU meters. 

2 SONY F-96 dynamic microphones. 

Tape speeds of 71 ips and 33 ips. 

Frequency response: 30-18000 at 71 (±:2db at 
'50-14000 cps) 

50-13000 cps at 33 ips. 
Signal/Noise Ratio: 50db. 

Distortion: Less than 2% at—3db full output. 
Tone Control: Either flat response or about 8db 
bass boost at 100 cps for low levels. 

Output: 3 watts per channel. 

Editing facilities: Instant stop lever, Automatic 
Tape Lifters, Fast Forward and Rewind, Manual 
Cueing and Digital Tape Counter. 

Level Controls: Individual controls on each 
channel for playback, microphone and auxiliary 
inputs. Full mixing facilities. 

Flutter/Wow: Less than 0.15% at 71 ips. 

Less than 0.2% at 33 ips. 



MODEL TC-200 
PRICE 142 gns. 



• Compact and light weight. 

• 2 full range balanced satellite speakers. 

• Public Address, tape teacher, sound on sound and 
trick recording. 

• Variable Tone Control. 

• 2 VU Meters: Individual track selection. 

• Recording Monitor through speakers. 

• Transistorised pre-amplifier. 

• Individual level controls on each channel. 

• 2 SONY F-96 dynamic microphones. 

• Tape Speeds: 71 or 33 ips. 

• Frequency Response: 50-14000 cps at 71 ips, 
zh3db 50-10000 cps at 71 ips. 

• Signal/Noise Ratio: 46 db per channel. 

• Flutter/Wow: Less than 0.19% at 71 ips. 

Less than 0.25% at 33 ips. 

• Level Controls: Individual on each channel. 

• Tone Control: 1 Control for treble boostor roll- 
off-operates on both channels. 

• Editing Facilities: Instant stop lever,' Automatic 
Tape Lifters, Fast Forward and Rewind Manual 
Cueing and Digital Tape Counter. 

• Power Output: 1.5 watts maximum per channel. 

• Weight: Approx. 271b. 


Available at all leading stores — trade enquiries welcomed 


JACOBY, MITCHELL & Co. 

469-475 KENT STREET, SYDNEY. 


15 Abbotsford Street, 
Nth. Melbourne. 30-2491 


ALSO AT: 

77 Wright Street, 
Adelaide. LA 5117 


Pty. Ltd. 

MA8411 





AGENTS: 

T. H. Martin Pty. Ltd. K. W. McCulloch Pty Ltd. 


35 Charlotte Street, 
Brisbane. 21-1785 


109 York Street, 
Launceston. 2-5322 
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HIGH DEFINITION 

CRT PHOTOGRAPHY IN VACUUM 


Photographing images on cathode ray tube faces, 
particularly as a means of recording TV programs, 
is both inefficient and subject to serious loss of 
detail. An interesting new approach to the problem, 
developed by the Kodak Company, was described 
in a recent issue of ,, electronics n . 

C ONVENTIONALLY, electronic in¬ 
formation or images are first dis¬ 
played on the faceplate of a cathode- 
ray tube, and photographed by means of 
a camera focussed on the crt face. This 
process, however, is singularly inefficient 
in terms of energy; using a Pll phosphor 
and an electron beam accelerated with 
27 kilovolts, typical efficiency from 
cathode to film is a few tenths of one 
per cent. In addition, the resolution of 
the system is limited by optical disper¬ 
sion and by faceplate phospor thickness. 

A new recording process under 
development in the Kodak Research 
Laboratories in Rochester eliminates 
these losses by placing the film directly 
inside the cathode-ray tube. This does 
away with both the phosphor faceplate 
and the optical focusing system; the 
electron beam strikes the film emulsion 
directly, producing an image whose 
sharpness is determined only by the 
beam focus. 

Kodak Research Laboratories has 
developed a new type of film for electron 
recording. While responding to a direct 
electron beam it is relatively insensitive 
to light, and has extremely fine grain. 

The experimental combination of the 
new film and a special cathode-ray ap¬ 
paratus has shown a resolution of better 
than 5 microns. 

When recording a television image 
from a standard 525-line scan on to 16- 
mm film, the resolution of the new 



Experimental unit 
showing camera 
chamber at lower 
right and electron 
gun at left» 

technique corresponds to a frequency 
bandwidth of nearly 65 megacycles. C. 
H. Evans of Kodak told “electronics” 
that a bandwidth of 100 megacycles is 
practicable, exceeding that of present- 
day TV magnetic tape by a factor of 
ten. The very high information packing 
density of the electron recording film is 
said to exceed that of magnetic tape by 
a factor of 100. 

The experimental electron recording 
set-up consists of a chamber containing 
a 16-mm camera with up to 200 feet of 
film, without lens, and an electron gun 
in a glass tube. The entire unit 
is evacuated; pumping down with a 
fresh film supply takes 1 to 2 hours 
before a good vacuum of about 2 x 10 
Torr is achieved. A special film base 
(Estar) is used to minimise outgassing in 
the vacuum. 

By operating the anode of the electron 
gun at ground potential, the vacuum 
chamber, camera and film can also be 
grounded. This requires that the cathode 
and control grid be operated at a high 


negative potential. A thoriated-lungslen 
filament is used rather than an oxide- 
coated cathode to prevent cathode 
poisoning during pump-down and activa¬ 
tion. Acceleration potentials are in the 
14-to20KV range, with electron-beam 
currents of the order of 0.5 microampere. 

The size of the trace produced, and 
therefore the resolution, varies with the 
accelerating potential of the electron 
beam, because of lateral electron scat¬ 
tering in the emulsion. 

According to Evans, there is no ap¬ 
parent lower limit to the spot size that 
can be produced on the new electron 
recording film. 

The new electron recording technique 
and film is likely to find practical use 
wherever a high - density, wide - band¬ 
width optical memory can be used. Sug¬ 
gested applications include predetection 
recording of telemetry data in the form 
of i-f signals and high-resolution TV 
recording. 

(“electronics” 15-12-63.) 


COLOUR TV-cont. 

rather small, level, the ART signal is 
added to the normal output of the 
N.T.S.C. encoder. 

Dr Mayer reports that the compati¬ 
bility of the ART composite signal is 
slightly worse than the normal N.T.S.C. 
signal, and several observers rated it at 
— 1 grade (i.e, “slightly worse”) on the 
E.B.U. comparative scale (Scale C). 

The N.T.S.C. with ART signal will 
operate an N.T.S.C. colour receiver with¬ 
out any modification to its circuits, 
although the sensitivity of the receiver 
to hue changes produced by differential 
phase distortion in the signal path is 
then no better than for a normal 
N.T.S.C. transmission, since the standard 
colour receiver still derives its own refer¬ 
ence signal for synchronous detection 
from the normal colour burst on the 
back porch. 

The ART signal is demodulated as a 
small but unwarned colour signal, but 
the subjective effect is small. Since the 
ART signal is constant over any one 
scanning line, it produces a small d.c. 
colour shift after demodulation. Dr 
Mayer has demonstrated the possibility 
of removing the effects of the ART 


signal from an N.T.S.C. receiver by 
clamping the colour signals before they 
are applied to the shadow mask tube. A 
further suggestion from Dr Mayer is that 
a line-by-line switch might be added to 
the N.T.S.C. receiver to feed a small 
cancelling signal from- the receiver’s 
reference oscillator to compensate for 
the ART signal. 

Such a receiver does not need an 
N.T.S.C. reference generator, since it de¬ 
rives the reference signal for the syn¬ 
chronous demodulators from the ART 
signal. The incoming chrominance sig¬ 
nal is separated from the luminance 
signal and is then fed into a delay line. 
The delayed signal, as in a PAL de-luxe 
receiver, is both added to, and subtracted 
from, the undelayed signal. 

If the picture content has not changed, 
then the N.T.S.C. chrominance signal is 
the same on successive lines except for 
the phase reversal of the subcarrier with 
respect to line sync pulses. Only the 
ART reference signal, therefore, comes 
out of the adder, since it has the same 
phase on successive lines with respect 
to the line sync pulses, although its 
phase with respect to the N.T.S.C. zero 
reference phase is alternating -fl, —I, 
-fl, --I. This reference signal is now 
amplified and limited and a line-by-line 


switch reverses the polarity of the 
reference on every line so that a con¬ 
tinuous stream of signals, all in the 
same phase, is fed to the synchronous 
demodulators. 

Suitably phase-shifted versions of this 
steady reference frequency can now be 
used for decodins the chrominance sig¬ 
nal. The chrominance signal used is that 
coming out of the subtractor at the 
delay line; it is quite free of ART signal, 
which has been cancelled out by the 
subtraction. 

Whenever the picture content changes 
between one scanning line and the next, 
then the cancellation processes used in 
the decoder cannot operate correctly. 
Dr Mayer reports that these errors are 
not disturbing in general, although they 
become worse as the saturation of the 
adjacent colours increases. Cross-talk of 
the high frequency components of the 
luminance signal can occur, as in 
N.T.S.C. and PAL, and is principally 
observed as a flickering at vertical colour 
transitions such as occur in the colour 
bar signal. Also, if there are differences 
in response between the delay and direct 
channels, then cancellation of the signals 
is not perfect and a half-line-frequency 
structure becomes visible at the vertical 
colour transitions of colour bars, but is 
not normally noticeable on pictures. 
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OSCILLOSCOPE 
3-INCH MODEL TVR/C3 

Small and portable, this Cathode Ray Oscilloscope is 
invaluable for TV and radio service work as well as in¬ 
dustrial use. Although compact in size, it contains the 
features of larger instruments, is flexible in use and offers 
many new features. It is suitable for the visual alignment 
of TV receivers, and direct access is possible to both 
horizontal and vertical plates for examination of strong 
voltages. It can be supplied with a demodulator probe 
for signal tracing work in TV chassis. Vertical amplifier 
response plus or minus 1 db from 15 cycles to 150 kC/s 
and 6 db down at 1 megacycle. 

Price: £60 plus Sales Tax 




INSTRUMENTS 
PTY. LTD. 


A UNIT OF INSTROL 


Tel: 53-8758 53-0644 
106 BELMORE ROAD, (5 |j nes j 

RIVERWOOD/N.S.W. Telegrams: 'RAQUIP,' 

Sydney. 


VALVE and CIRCUIT 
TESTER MODEL TST.2 

This comprehensive valve tester and combination 
multimeter is designed to operate from AC mains. 
It combines the functions of a multimeter output 
meter and valve tester. 

The design of this instrument is such that it will not 
become obsolete as new valve types or valve bases 
are introduced. All the elements in the valve testing 
section are brought out to ten separate lever switches, 
allowing for individual selection of each element. 
Thus it is possible to apply filament voltage or test 
voltage to any base pin which allows for testing all 
existing valve types as well as future releases. The 
instrument is housed in a grey hammertone finished 
case with black anodised label. 

Instruction booklet and test leads arc supplied and 
the carrying handle lies flat on the case when not 
in use. Television picture tubes can be tested by using 
adapter type TV2. Outside measurements of the 
instrument are 14in x 11 in x 6in. 

Price: £58 plus Sales Tax 


INTERSTATE REPRESENTATIVES 


W.A.: Atkins (W.A) Ltd., 
894 Hay Street, Perth, W.A. 

S.A.: George Procter, 

52 Gawler Place, Adelaide, 
S.A. 


Qld.: Keith Percy & Co. Pty. 
Ltd., Box 1478V. G.P.O., 
Brisbane, Qld. 

Tas.: W. P. Martin, 

188 Collins St., Hobart, Tas., 
and also Launceston. 


UNIVERSITY GRAHAM INSTRUMENTS PTY. LTD. 

106 BELMO&E ROAD, RIVERWOOD, N.S.W. 

Please send me details of .. 

NAME ...;. 

ADDRESS . 

.. 16 /FP .59 
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Tape Card Reader 

A new 40-character-per-second mechanical tape reader cap¬ 
able of reading 5-, 6-, 7- or 8-track fully punched paper tape in 
either direction has been introduced in Britain. The new 
Reader, the Model 35, is the fastest tape reader in the Creed 
range and is suitable for applications in a wide field, including 
data processing, data transmission and automation systems. It will 
operate step-by-step at speeds up to 35 characters per second or 
synchronously at 40 characters per second and will stop within 
pne character pitch at this speed. 

Some versions can be adjusted to take 3in and 3iin wide 
edge-punched cards. All versions of the Reader can be fitted 
with a mechanism for reversing the tape feed direction by means 
of external signals. The Reader will feed and read tape backward 
either step-by-step or synchronously just as fast as in the forward 
direction. (Creed and Co. Ltd. — Australian Agent; Standard 
Telephones and Cables Py. Ltd., 252 Botany Road, Alexandria, 
N.S.W.). 

Phone Computer 

Ampex Corporation has received a 965,000 dollar contract 
from Western Electric Company, the manufatcuring and supply 
unit of the Bell System, for high reliability digital tape recorders 
for use in a new electronic telephone switching sytsem. First 
units of the recording equipment, designed to provide 40 years 
of operational service, are being installed at the Succasunna, 
New Jersey, central office. It will be the first Bell system elec¬ 
tronic commercial central office in the nation. 

The recorders will record raw data, such as when and where 
a call was placed, its destination and how long it lasted. The 
recorded information will then be transmitted to an auto¬ 
matic message accounting system where service charges will be 
computed and automatically posted to the customer’s account. 


For "Inside" Jobs 

“Bats” and “Weasels” are apt names for two new industrial 
gadgets reported on by Denis Desoutter in a recent BBC broad¬ 
cast. “The Weasel,” he explained, “is the name given by the 
English Electric Company to a new gadget which noses its way 
down long pipes — boreholes for oil wells and such like — and 
measures and records any bumps or irregu¬ 
larities. This creeping weasel is guided 
down the pipe by eight wheels, four top and 
four bottom, and has feelers like an insect’s 
antennae, which follow the contours of the 
pipe. What the feelers feel is recorded by 
a pen on paper inside. Weasel’s first job 
is to measure passages inside an atomic 
reactor. 

“The Bat has been developed by the 
British Oxygen Company for cutting through 
steel plate, for example, in shipbuilding 
work. It cuts with the usual oxy-acetylene 
flame, but it is called the Bat, because it 
works its way straight up vertical bulkheads 
and then across the underside of the deck- 
head, hanging on upside down like a bat. 

The secret is a special guiding track, held 
to the surface by magnets.” 

U.S.A.-Japan Cable 

A telephone call on June 6 last, between 
I.T.U. Headquarters in Geneva and the Ko- 
kusai DeDshin Denwa Co. Ltd., in Tokyo, 
marked the first day of operation of a new 
cable which links the U.S.A. and Japan. 

The new 128-channel cable is a joint 
project of K.D.D. and A.T. & T., with the 
Hawaii Telephone Co. and Radio Corp¬ 
oration of America Communication Incor¬ 
porated (R.C.A.C.) owning a part of the 
system. It runs from the island of Oahu, 

Hawaii, to Japan via Wake, Midway and 
Guam and is connected to the United 
States mainland over an existing telephone 
cable. 
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Titanium In Use 

Each of the Boeing 727 jetliners to be delivered to Australia 
later this year will include 650 pounds of titanium, in structural 
parts, heavy forgings, and water and air-conditioning ductwork. 
The Boeing Company has disclosed it used nearly 1.5 million 
pounds of titanium in building B-52 bombers for the U.S. Air 
Force. The company said it began using the metal in 1948. 

A continuous research program backs Boeing’s use of titanium. 
The company has built and tested actual supersonic transport 
parts, such as titanium wing panels, spares and trailing edges, — 
a wing section complete with fuel cells, and body section 
with windows. For possible additional use of the metal in 
707s and 727s, Boeing is testing titanium landing gear parts, ail¬ 
eron tabs and body skins. Programs for other large subsonic 
jets also envisage use of titanium. 

Boeing has learned to mill, spin, drill, ream, grind and shear 
titanium. Research shows the metal can be hammered, bent, 
rolled and pressed. Heat-treating, stress-relieving and cleaning 
procedures also have been devised. One research result is a new 
technique which enables Boeing to machine titanium up to 10 
times faster than using conventional methods. Another process al¬ 
lows welding of small parts into large components, eliminating 
the need to machine large forgings. 

Useful Material 

A material made out of a combination of industrial waste 
products — kraft paper, fibres and resin by-products of oil refining 
— can be moulded and is said to be strong enough to replace 
metal in some cases. It is being used by part of Britain’s car 
industry for gearbox covers and doors of glove compartments, 
both normally made of metal. It is also being used for back casings 
to television sets, and can be moulded to cover the end of 
the television tube. 

Known as “Ariesform,” the material can be moulded, after 
preheating, into any shape. It is reportedly water resistant and 
will take any type of paint, varnish or lacquer and a number 
of other types of finish. The makers claim that moulded articles 
can be produced more cheaply with “Ariesform” than with metal, 
polythene or PVC. Price in Britain is sixpence-halfpenny a square 
foot in the thinnest gauge (0.4 of an inch). (E. A. Chamberlain 
Ltd., Nailsworth, Gloucestershire. — Australian Agent: R. E. 
Jeffries Pty. Ltd., 43 Hotham Parade, Artarmon, N.S.W.) 



From solid rod, this machine draws quartz fibre strands to an even thickness 
of 0.00012in, finer and more consistent than a spider's web. Except where 
it catches the light, the fibre is invisible to the unaided eye. It is used in 
making dosimeters for recording ionisation radiation and for specially accurate 
balances. (Kershaw Division, Rank Organisation, 7 9-2 7 Mortimer St., London)• 
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CONTROLLED 

HEAT 

FOOO HEAT 
GRILLED 

STEAKS 380* 

CHOPS 380° 

SAUSAGES 320* 

8AC0M 340* 

HAMBURGERS 380* 


FRIED 

CRUMBEDF00D380* 
IAMBS FRY 360* 
BATTER FOOD 380* 
EGGS 300* 

CHIPS 400* 

BRAISED STEWED 
FOODS 

TO BROWN 360* 
TO COOK M to R 

CASSEROLE m «°° 
ROASTS 280°-380° 

meats 

CAKES 420° 
TOASTED 420“ 
SANDWICHES 
PIKEIETS 380“ 

For more details. 

. see recipe book 


SELEX ADEPT 

make fine nameplates 
for fine products 


Sunbeam choose Selex Adept metal plates to 
complement the graceful design and operational 
efficiency of their appliances. 

Selex Adept offer the best service in Australia. 

Whether your requirement is for an embossed 
and anodised foil nameplate that adheres at a 
touch, or for the heavier, etched plates, Selex 
Adept will deliver quality, and on time. We'd be 
happy to make available our free laboratory and 
art services, and to offer quotations. 


(in association with Adept Nameplates Pty. Ltd.) 

Melbourne: Tel. 613211. Sydney: Tel. 43 0221. Agents all other States 
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SCIENTIFIC NEWS-cont 


Whale Or Submarine? 

What's the difference between a lurking submarine and a 
submerged sea creature? Often a whale of a lot — but not 
always to a submarine-seeking sonar operator or lookout! 

To help antisubmarine warfare Navymen aboard aircraft and 
ships quickly separate submarine from ocean animals acting 
like submarines, Lockheed-California Company scientists have 
started work on a biological “false target” atlas. The program 
is sponsored by the U.S. Naval Oceanographic office. The false 
target atlas will identify Pacific and Indian Ocean marine 


Gold-plated repeater units are being produced at the 
Woolwich, London, factory of STC Ltd., for use in under¬ 
water communication cables. Operators wear special lint- 
free clothing and work in air-conditioned dust-free rooms, 
using components designed to be as trouble-free as 
modern science can make them. 

mammals, fish, and shelled noise-makers that sometimes mislead 
sonar and other detection devices. 

A number of the recordings already have been made via 
hydrophones carried on Pacific coastal voyages of the Lockheed 
oceanographic research ship Sea Quest in waters as much as 
two miles deep. Among more than 40 different underwater 
marine creature sounds recorded by Lockheed biologists are some 
believed to be the first heard anywhere by man. 

In addition to the familiar porpoise clicks, sounds picked 
up include recently detected whale whistles, submerged sea lion 
barking and chattering, croaker fish grunts, and shell fish 
crackles. Atlas information is sought on each ocean inhabitant 
— including appearance and colouring, diving cycles, sound pat¬ 
terns, habitat characteristics such as water temperature, and 
geographical distribution. Armed with the false target atlas, sub¬ 
marine hunters will find it easier in the future to separate sea 
creatures from subs. 

Train Recording 

British Railways has taken its plans for automation a stage 
further with the introduction of automatic train recording on the 
Eastern Region’s line from London to Shoeburyness, Essex. The 
system, believed to be the first of its kind in the world, indi¬ 
cates on display panels in the various signal boxes the arrival 
of trains in a section in their correct sequence. The display 
shows not only which trains are in a particular section but 
the signal berth occupied by each one. As the train progresses 
from signal to signal, its description moves with it automatically 
on the illuminated display panel. Miniature cathode ray tubes 
permit the annunciator display to be mounted directly upon 
the track diagrams. 

A feature of the system is the use of electric typewriters to 
record automatically the precise time of a train’s entry into a 
section. This provides an important source of reference and is 
of great value in operational reseach. The recording system 
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has been developed by British Railways in collaboration with 
Standard Telephones and Cables Ltd. 

True Motion Radar 

New “true motion” equipment has been purchased for ships 
of the Royal Navy. The system now employed extensively in the 
merchant marine as an anti-collision device, will assume a new 
role in naval service. The immediate indication of the true 
movement of all ships, which it provides, will be an important 
aid to rapid, accurate assessment of the local tactical situation. 
This wil be especially advantageous where helicopters are co¬ 
operating closely with surface ships because the movement of all 
units will be instantly apparent on the radar display. 

The equipment comprises an electro-mechanical course and 
speed unit, a transistorised electronic unit and a control unit 
to be installed adjacent to each display unit on which true 
motion presentation is required. Australian Agent: Electronic 
Industries Ltd., Communication and Navigation Division, 173 
Sturt Street, Melbourne; 121 Crown Street, Sydney. 

Carbon Microphones 

An inexpensive carbon pressure microphone smaller than a 
jacket button and weighing lesss than 10 grams has been intro¬ 
duced by Airmed Ltd., Harlow, Wesex, England. Frequency re- 


Sir Mortimer Wheeler, distinguished archeologist, tries 
out a new piece of equipment which has been introduced 
into the Duveen Gallery of London's British Museum. 
The "Soundguide" provides a 45 minute pre-recorded 
commentary on the world tamed Elgin Marbles . It is 

intended to extend the use of Soundguides to other parts 
of the Museum. Advantage claimed for the Soundguide 
is that it enables a visitor to look tiround in his own 
time and still enjoy an informative commentary. Pro¬ 

vision has been made for two people to use one machine 
at the same time. (Soundguide Ltd., 56 Grosvenor Street, 
London, W7J 

sponse has been shaped for the best speech intelligibility and 
covers 200-5,OOOcps. The microphone is about 5/8in in dia¬ 
meter and about 3/8in thick. 

The manufacturers have also introduced a carbon pressure 
differential, noise-cancelling microphone with a high output, in r 
tended for close speaking in conditons of high ambet noise. 
It responds to sounds originating from a small nearby source— 
the lips — at the same time discriminating against sounds origin¬ 
ating from a distance. 

Marconi Computer 

A new, experimental, high-speed, on-line digital computer, 
recently announced by The Marconi Company, has aroused a 
great deal of interest with customers in Britain and overseas. 

As a result, the company has accelerated the development 
program to produce a range of new machines, based on the 
design techniques pioneered in this first experimental device. 

In order to give this new program full priority, all develop- 
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PRECISION 


FILM DEPOSITED CARBON RESISTORS 
INSULATED WITH Mcoat 


IRC deposited carbon resistors are now available 
insulated with Mcoat in three sizes: V4, Vz and 
1 Watt. Designed to combine accuracy, stability 
and robustness, these resistors are manufactured 
from specially selected ceramic rods on which a 
pure crystalline carbon film is deposited by a 
pyrolitic process. Alloy coated copper leads are 
firmly attached to the resistance element by 
silver plated expansion caps to assure a positive 
mechanical and electrical connection. 

The resistance element is completely sealed in 
MCOAT, a tough epoxy-base coating developed 
specifically for this purpose by IRC chemists. In 
addition to its ability to withstand severe 


IRC TYPE 

DIMENSIONS 

(INCHES) 

IRC RATING 
@ 70° C. 

DMA 

% x y e 

Va Watt 

DMB 

' 5 h, X V, 

V 2 Watt 

DMC 

% X % 

1 Watt 


moisture resistant tests, Mcoat provides superior 
mechanical and thermal protection for the 
resistance film. 

For circuits that demand the maximum in 
miniaturisation and mechanical protection, the 
answer is Mcoat. 

Write for full details of the range of precision 
film resistors available from IRC. 




INTERNATIONAL RESISTANCE CO. (A’SIA) PTY. LTD. 

(A subsidiary of I Internationa I Resistance Holdings Ltd.) 

THE CRESCENT, KINGSGROVE, N.S.W. • TELEPHONE: 50-0111 


INTERSTATE ENQUIRIES: 

A.E.E. CAPACITORS PTY. LTD., 202 BELL ST., PRESTON, VICTORIA. TEL.: 44-0491 
W. P. MARTIN, 134 CAMBRIDGE ST., WEST LAUNCESTON, TAS. TEL.: 4-1738 
W. P. MARTIN, 188 COLLINS ST., HOBART, TAS. TEL.: 2-6994 


K. H. CORE & SONS, 505-507 BOUNDARY ST., BRISBANE, QLD. TEL: 2-0268 
B. L. ANDREW & CO. LTD., 102 GILLES ST., ADELAIDE, S.A. TEL.: W 1827 
I. W. HOLMAN & CO., 249 JAMES ST., PERTH, W.A. TEL: 28-2635 
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SCIENTIFIC NEWS — cont. 


ment work on the Marconi Mentor computer has now been 
cancelled. The new range of computers, which has been given 
the name Myriad, will include variants to fulfill all the 
functions of the Marconi TAC computer and the cancelled Men¬ 
tor machine. The Myriad range will, however, have a greatly in¬ 
creased capability, due to the very much faster operating speed. 

Myriad combines a number of advanced techniques in the 
fields of microelectronics and high-speed silicon logic, to 
produce a desk size unit operating at 10 times the speed of 
earlier types. The silicon micrologic devices employed have a 
stage delay time of as little as 5 nanoseconds. The cost of the 
new machine will be about the same as for existing Marconi 
computers, and Myriad will be available well before Mentor 
was scheduled to appear. 

Marconi Co. Ltd., England—Australian agent: Amalgamated 
Wireless (A/sia) Ltd., 47 York Street, Sydney. 

Remote Thermometer 

An item of special interest to gardeners and nurserymen 
reported on in a recent B.B.C. broadcast “Telotherm”’ thermo¬ 
meter, which enables the owner to read the temperature at 
various points which may be several hundred yards away from 
its dial. A small, neat instrument, only 7in long, it can easily 
be fixed to the wall of kitchen or office. Beside the dial, which 
is calibrated in both Centrigrade and Fahrenheit scale, is a switch 
that can be turned to any one of five positions, and allows 
the user to read off the temperature in greenhouse, garage, barn, 
or wherever he has installed the sensing heads. These transmit 
their recordings to the dial through a length of flex, and the 
consumption of electric current is negligible. The dial registers 
from minus 10 to 50 degrees Centigrade, or from 14 to 122 
degrees Fahrenheit. 

300-Amp Diode 

A new silicon diode intended for rectifier equipment on 
AC locomotives and motor coaches is being produced. It is 
rated at 300A continuously and will survive a fault current of 
1400A for 5 cycles when a motor flashover occurs, giving time 
for the high-voltage circuit-breaker to open and isolate the fault. 

The new diode has a base only 2 3/8 in square and is 
1 7/8in high. Its flat square copper base and four fixing holes 
enables it to be bolted very firmly to a heat sink, with good 
thermal contact. Current need not be carried across to the 
heat sink since terminals for external connections are taken 
directly from the top of the anode and from the base. 

Westinghouse Brake (A/asia) Pty. Ltd., George Street, Con¬ 
cord West, N.S.W. 

Mapping The Moon 

Shadows on the photographed face of the moon today are 
helping scientists determine future likely lunar landing sites for 
astronauts. High resolution lunar “close-up” photographs are 
being shot by Lockheed-California Company astronomers in an 
effort to find out how tall are the moon's mountains and how 
deep are its valleys. 

After preliminary evaluation by Lockheed scientists, the 
photos are turned over to the Air Force Aeronautical Chart and 
Information Centre, St. Louis, where lunar shadow measurements 
are made. Computers then process the measurement figures and 
reveal height of the lunar peaks and depth of craters. 

Results will be used in preparing topographical maps for 
the first lunar-landing astronauts. Receiving the most camera 
attention are the central regions of the moon near the lunar 
equator. 

Colour Cameras 

Colour television equipment manufactured by Marconi’s, 
incorporating special camera tubes developed by The English 
Electric Valve Company, were demonstrated recently to members 
of an International Radio Consultative Committee delegation 
which was in England to study colour television systems. The 
Marconi equipment can be used with any of the three main 
colour systems — NTSC, SECAM and PAL. Two colour 
cameras and a vidicon colour telecine channel were shown to 
the delegates. / 

One of the two cameras was a standard three-tube 3-inch 
image orthicon channel producing signals corresponding to the 
red, green and blue components of the light input, from which 
the luminance signal is derived. This camera is still the standard 
type of colour camera in use throughout the world at the 
present time. 

The other camera was a three-tube 3-inch image orthicon 
equipment using the “separate luminance” principle. One camera 
tube produces a normal monochrome or “luminance” signal 
which can be used by black and white receivers to give a high 
quality picture. The other two tubes provide signals correspond¬ 
ing to the red and blue components of the scene. These may be 
combined electrically with the “luminance” signal to give the 
“chrominance” or colour signals. 

The English Electric 3-inch image orthicon tubes used in 
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both these cameras have been specially developed for colour 
television work. New types of photocathode are used in the “blue” 
tubes to give the greater sensitivity necessary with normal 
studio lighting and a new type of target used in all these tubes 
gives considerable advantages in picture quality over current 
types. 

New Transistor 

Development of a unique new type of transistor, which 
extends the useful frequency range of these semiconductor 
devices upwards by a factor of 10 and which has 10 times the 
radiation resistance of present types of transistors, was revealed 
recently by the Sprague Electric Company, of North Adams, 
Massachusetts, U.S.A. 

Unlike conventional transistors, which consist of three layers 
of different types of silicon or germanium with the middle layer 
no thinner than 2,500 Angstrom units, the new Sprague Metal- 
Base Transistor consists of two layers of single-crystal silicon, 
separated by a layer of metal. This layer is only 100 Angstrom 
units thick (3 Angstrom units are approximately one billionth of 
an inch). This key centre layer is 25 times thinner than the thinnest 
possible layers used in present transistors. As a result, the new 
Sprague-developed device has an upper theoretical frequency 
limit of 20,000 megacycles, 10 times the highest frequency for 
transistors of conventional constructions. 

The company expects that the Metal-Base Transistor can be 
9 perated readily at frequencies as high as 10,000 megacycles in 
its present initial stage of development . 

One unusual feature of the new transistor is that its ampli¬ 
fication increases and its inherent noise level decreases as tem¬ 
peratures are lowered so that it will operate at cryogenic 
temperatures as low as 70 degrees Kelvin (402 degrees below 
zero Fahrenheit). 




Called a "Fluctuometer" this instrument is designed to 
measure accurately variations from a given speed. It is 
ideally suited to the measurement of wow and flutter in 
recording systems of all types but is adaptable to any 
constant-speed equipment from which a suitable electrical 
signal can be derived. Conforming to C CIR standards, the 
unit is manufactured by Laboratoire Eiectro-Acoustique, 
5 Rue Jules Parent, Rueil Malmaison, France . 


By natural processes, quartz crystals take three million 
years odd to grow ; now they are being grown in Britain 
in three weeks, by deposition on to small chips of natural 
quartz. The factory-grown product is notably free from 
impurities and costs about one twentieth the price of 
mined quartz. These crystals were photographed in the 
'STC factory. 
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MULTIMETER 370W Specifications 



DC/V: 0.5V 2.5V 10V 50V 250V 500V 
1000V (20,0Q0l2/V) 

AC/V: 2.5V 10V 50V 250V 500V 
1000V (4,000s2/V) 

DC/A: 50/iA 1mA 10mA 100mA 1A 10A 
AC/A: 100mA 1A 10A 
OHM: Q-5kS2 0-50k<2 0-500k<» 

0-5MS2 0-50MS2 

Scale Centre: 34s> 340s> 3.4ks» 

34ks> 340kl2 
db: —20db to + 62db 
Battery: Internal 22.5V x 1 & 1.5V x 4 
Approx. Size: 7" x 514" x 314" 


PRICE: £22.15.0 (inc. S/Tax) postage extra 5/- 




MULTIMETER 370J Specifications 

DC/V: 0.25V IV 5V 25V 250V 
1000V (20,000S>/V) 

AC/V: 1.5V 10V 50V 250V 1000V 
(8,000S2/V) 

DC/A: 50/xA 500/xA 2.5mA 25mA 
250mA (150mV) 

OHM: 0-5kl> 0-50ksz 0-500ks> 0-5Ms> 
Scale Centre: 46s> 460s> 4.6kS2 46ks> 
db: —10db to +5db. Odb to +22db 
Battery: Internal 1.5V x 2 
Approx. Size: 6" x 4" x 2 5 /s" 


PRICE: £10.7.6 (inc. S/Tax) postage extra 3/- 370J 


now 8 attractive models 
in the range of 

MULTIMETER CT500 Specifications 
OC/V: 2.5V 10V 50V 250V 500V CT500 

5000V (20.000U/V) 

AC/V: 10V 50V 250V 500V (10,000”/V) 

OC/A: 5/iA 5mA 50mA 500mA 
OHM: 0-12k!2 0-120KSJ 0-1.2MU 0-12M'! 

Scale Centre: 60!’ 60022 6k<2 60k<> 
db: —20db to +62db (5 ranges) 

Battery: Internal 1.5V * 2 
Approx. Size.- 514" x 3%" x 1%" 

PRICE: £7.17.6 (inc. S/Tax) postage extra 3/- 



MULTIMETERS 

and 




MULTIMETER 400J Specifications 

DC/V: 0.5V 2.5V 10V 50V 250V 
(100.000S2/V) 500V 1000V 

(35.00QS2/V) 

AC/V: 2.5V 10V 50V 250V 1000V 
(12,500S2/V) 

DC/A: 10/xA 250/xA 2.5mA 25mA 
250mA (150mV) 

OHM: 0-2 kl 2 0-200kS> 

0-2MS2 0-20MS2 
Scale Centre: 16012 1.6ks> 

16kS2 160kS2 
db: —20db to +62db 
Battery: Internal 1.5V x 2 
Approx. Size: 6" x 4" x 2 5 /a" 


PRICE: £14.10.0 (inc. S/Tax) postage extra 3/- 400J 


TRANSISTOR CHECKER 



MULTIMETER 220S Specifications 

DC/V: 5V 25V 125V 500V 220S 

2500V (4000S2/V) 

AC/V: 10V 50V 250V 1000V (4000S2/V) 

DC/A: 250//A 250mA 
OHM: 0-10ks> 0-1 Ms> 

Scale Centre: 65s» 6.5ki> 
db: —20db to -f22db 
Battery: Internal 1.5V x 1 
Approx. Size: 414" x 314" x 114" 

PRICE: £4.12.6 (inc. S/Tax) postage extra 2/6 


MULTIMETER 2QQH Specifications 

DC/V: 5V 25V 50V 250V 500V 
2,500V (20 f 000<2/V) 

AC/V: 10V 50V 100V 500V 1000V 
(10.000S2/V) 

DC/A: 50 M A 2.5mA 250mA 
OHM: 0-6kS2 0-60kS2 
Scale Centre: 30S2 30012 
Capacitance: lO^F to .OOI^F 
.001 /xF to .1/xF 
db: —20db to +20db 
Battery: Internal 1.5V x 1 
Approx. Size: 414" x 314" x 114" 




MULTIMETER 62D Specifications 

This is another variation 

of the popular quadrant scaled 62D 

pocket multimeter, with this model 
featuring a perspex meter cover 
in lieu of glass. 

It has been well accepted by those 
requiring this extra protection against 
accidental breakage. 

Other than the above features, 
specifications are exactly as for 
the Model 200H. 

PRICE: £6.15.0 (inc. S/Tax) postage extra 2/6 


PRICE: £5.19.6 (inc. S/Tax) postage extra 2/6 20QH 


TRANSISTOR CHECKER SC2 Specifications 


Measurement Ranges: [} Value 0-200 
n Value 0.900-0.995 Ico 0-900 /t A 
Meter: Moving coil type of 5Q//A 
full scale. Internal Resistance 3ki2 
Battery: Internal 1.5V x 4 for 
Transistor Scale 22.5V x 1 for zero 
adjustment of meter. 

Approx. Size: 7" x 514" x 314" 

PRICE: £15.15.0 (inc. S/Tax) 
postage extra 5/- 



Peak multimeters are available for the reading of AC and 
DC voltages from a range of 0.25 volts to 5 kV. 

In strong and durable moulded cases they are fully portable 
and have clear, easy-to*read dials. Prods, test leads and 
batteries are included with each instrument. Sensitive 
meter movements ensure accurate readings, yet are suffi¬ 
ciently rugged to allow for portable usage. 

The Transistor Checker features easy operation by arrange¬ 
ment of the panel and transistor holder to give rapid and 
continuous checking where the values read direct on the 
scale. Suits P-N-P and N-P-N types, also diodes. 


Sole Australian Agents 


H. ROWE 6 CO. 


PTY. IfB. 


MELBOURNE 


SYDNEY BRISBANE ADELAIDE 


HOBART PERTH 


21 ELIZABETH ST. 

62 6511 


136 ELIZABETH ST. 

61 6254 


29 WYANDRA ST.. VALLEY 

51 5231 


234 STURT ST. 

51 6881 


231 LIVERPOOL ST. 

2 6409 


104 BULWER ST. 

28 2230 
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SCIENTIFIC NEWS — cont 


Storing Ozone 

L’Air Liquide Soc., of 75 Qai D’Orsay, 
Paris, has patented what it describes as a 
convenient and inexpensive way of storing 
ozone gas, which is used industrially as an 
oxidising agent. Costly, heat-insulated con¬ 
tainers and high-pressure pumps are un¬ 
necessary. 

The gas is cooled to minus 95 degrees 
Centigrade so that it condenses as a 
liquid and then it is fed into a metal bottle 
lined with glass or enamel. The bottle is 
sealed and Stored at ordinary temperatures 
and the ozone is drawn off as a high-pres¬ 
sure gas simply by opening a valve. 

Tough Microswitch 

On test, a micro-switch designed for the 
nuclear power industry was made red hot 
and then operated 2 \ million times, and all 
the while it was subjected to regular mech¬ 
anical blows. It showed no loss of function. 
The switch, which can also withstand in¬ 
tense radiation, has applications in other 
high-temperature fields and is interchange¬ 
able with all standard micro-switches. 
(Gemco Electronics Ltd., 72 Paul Street, 
London, E.C.2.) 

High-speed Spectrometer 

A British firm has developed a unique 
X-ray fluorescence spectrometer for ana¬ 
lysing materials such as low-alloy steel, 
stainless and tool steels and non-ferrous pro¬ 
ducts (type metals, high-tensile brass, alu¬ 
minium alloys.) 

The instrument contains in one unit an 



From Micro State Electronics Corp. 
comes a line of solid-state microwave 
switches operating in the spectrum 1 
to IOGC. Capable of handling peak 
power to 10KW, the units have a swit¬ 
ching time of 200 nanoseconds, or 
better. (Ad. Auriema, Inc 85 Broad 
StNew York 4, N.Y., U.S.A.) 

X-ray generator, a spectrometer, a fluores¬ 
cence attachment and an electronic console. 
The instrument does in minutes what pre¬ 
viously took hours, when wet chemical 
analysis was used. As a result more accurate 
control of the melt is possible. The time 
between loading a sample and starting an 
analysis is less than 10 seconds. (Hilger and 
Watts Ltd., St. Pancras Way, London, N.W. 
1. — Australian Agent: William Adams and 
Co. Ltd., 691 Geelong Road, Brooklyn, 
Melbourne.) 

" Printed" Motors 

Although their posibilities have been 
known for some years, construction diffi¬ 
culties have so far hindered the introduction 
of printed circuit motors as driving-units. 
It now seems that these difficulties have to 
some extent been overcome, and production 
has begun at a British works. Three types 
of motor are available, giving torques of 
12, 42 and 140 ounce-inches with powers 
of 30, 105 and 280 watts respectively. (Pye 
Printed Motors Ltd., P.O. Box 49, Cam¬ 
bridge, England.) 


Transluxor 

Among the many interesting electronic 
exhibits at the Physical Society’s Exhibi¬ 
tion for 1964, in London, was the Trans¬ 
luxor, a new solid-state device. The Trans¬ 
luxor, which depends for its operation on 
the efficient collection and emission 
of light, offers the prospect of a useful alter¬ 
native to the transistor, since it may pro¬ 
vide improved performance at ultra-high 
and microwave frequencies. A further ad¬ 
vantage is that it appears possible to con¬ 
struct a four-terminal version that could 
operate in the mode of a high-speed relay. 
It is expected that the Transluxor will 
operate at frequencies in excess of 1 giga- 
cycle (1,000 megacycles) per second. (Mill¬ 
iard Australia Pty., Ltd., 35-43 Clarence 
Street Sydney.) 

Basic Computer 

The Lan-Dec, a basic computer costing 
only £A62/10/ has been placed on the 
market. Designed to provide educational 
establishments with a high-quality machine 
capable of a wide range of computer circuit 
demonstrations, it is basically a patch¬ 
board measuring 10 by 101 by 2 \ inches 
with standard computer logic symbols re¬ 
presenting the 15 NOR gate circuits incor¬ 
porated. Accessory equipment available in¬ 
cludes facilities for relay control and stab¬ 
ilisation of the power input. (Lan-Electronies 
Ltd., 97 Farnham Road, Slough, Bucking¬ 
hamshire, England.) 

Weighing Machine 

Two hundred packs weighing up to 711b 
each can be check weighed in one minute 
by a new electronic machine. Designed to 
fit easily into a production line, it has an 
accuracy to 1 gram at its lowest weight 
limit—1-flb—and to 5 grams at the 71>lb 
maximum. 

It records underweight, overweight and 
correct weight, and can be fitted with servo 
equipment for automatically correcting the 
filling system. The control unit is completely 
waterproof, which makes the machine par¬ 
ticularly suitable for operation in wet con¬ 
ditions, and is mounted at eye level. 

Telecomex Ltd., Horsham, Sussex, Eng¬ 
land. 



Eccoshield SV conductive plastic and 
gasket material is now available in 
many forms, as typified above. The 
tubing has a neoprene insert to en¬ 
sure good recovery after deformation . 
Conductive adhesive is also available. 
(Wm. J. McLellan & Co. Pty. Ltd., The 
Crescent, Kingsgrove, N.S.W.) 
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U.R.D’s “Cadet 

HI-FI STEREO 
SYSTEM 


/' offers a 

★ Frequency Range 

of 40-15,000 C.P.S. 

★ Push-Pull Output. 

★ Harmonic Distortion 

of only .25% at 6 watts 
per channel R.M.S. 

★ Inputs for Radio Tuner 
and Tape Recorder. 




UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney. 
'Phones: 28.3718, 28.3926. 
OPEN SATURDAY MORNINGS 

Sydney's leading High-Fidelity Specialists 


★ THE SYSTEM COMPRISES: 

1~ Rogers Cadet Stereo Am¬ 
plifier and Control Unit. 

1“Dual 1009 Auto/Manual 
Transcription player with 
balanced arm and 7i lb. 
turntable. 


DISTORTION 
INDICATES TRUE 


FIDELITY 


1 -Decca Deram Transcrip¬ 
tion Pickup Cartridge with 
Diamond Stylus. 


2“Goodmans Axiom 10 High 
Fidelity Speakers fitted in 
vented speaker enclosures. 

j-Lowboy equipment cabi¬ 
net to house amplifier and 
record player. 


FINISHES AVAILABLE: 

Polished Maple, Walnut or 
Rosewood. Oiled Walnut or 
Teak. 

EXCELLENT VALUE 
AT ONLY 


£180 


» SEND COUPON FOR FULL DETAILS — 

of “Cadet” Hi-Fi Stereo System. 

Name . 

Address 

.. Phone . . 
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IALS FOR THE 
44 MC BANDS 


Last month we discussed the manufacture of aerial 
arrays for the 52 and I44MC amateur bands. These 
arrays were all single-band devices and involved the 
expense of two relatively long lengths of coaxial cable 
with both bands in use. This month we round off 
the article by suggesting how aerials for the 
two bands may be combined to work from the one 
feeder. 


By KeUh Woodward 


Q UITE often the amateur operator is 
restricted in the space, finance or 
time available to devote to his hobby. 
With this in mind, some study and ex¬ 
periment have been directed to the possi¬ 
bility of combined aerials for 52 and 
144MC. 

Not surprisingly, the objective of a 
two-band aerial array suggests a variety 
of approaches, some of them influenced 
by the intensive research that has gone 
into multi-channel television arrays. But 
it is a lot easier to generalise and theorise 
than physically to build-up and test pos¬ 
sible designs. 


Detailed further in 
figure 7 2, the 
aerial above, made 
from TV aerial 
hardware, operates 
as a 6-element 
yagi on I44MC and 
a 2-element n ZL 
Special" on 52MC. 
A single feeder only 
is required. 


should still be below 2:1, which is con¬ 
sidered tolerable. 

Theoretically, on 52MC, a gain of 
approximately 5dB should be obtained 
and, on 144MC, an approximate gain 
of 8.5dB. Additional directors may be 
added for 144MC, as long as the SWR 
can be maintained at a reasonable figure. 
It is understood that this type of aerial 
may be subject to some “beam splitting” 
on the higher frequency, the front lobe 
tending to assume a heart shape, with a 
slight null directly in the line of the 
boom. 

The second design, shown in figure 
7, uses a different feed system. On 
52MC the beam acts as a two element 
array with an approximate gain of 5dB. 
Energy is not dissipated in the 144MC 
section, at the 52MC frequency, as the 
feedline between the two arrays and the 
folded dipole combine Ao form a short¬ 


ed quarter wave at 52MC; this reflects 
length of the outer ends of the driven a high impedance at the feeder attach- 
element for correct operation. This may ment point. At 144MC the assembly 
mean the reduction of the element to acts as a 5-element array with an ad- 
well below the figure given. However ditional and interesting advantage. 

For thTs reason we beein bv ment- this red ,? ction should . be , made in sma11 When operating at 144 MC, energy 
nine a number of approaches which ? teps t! resonance is achieved. It may will also be fed to the 52MC dipole, 

mng a number or approaches wmcn be necessary to recheck the eIement This element will radiate, functioning as 

several times on both frequencies. The an (approximate) three half wavelength 
next step would be to fit the 52MC re- radiator. Normally, radiation in this 
flector and adjust its spacing for mini- mode produces a “clover leaf” field pat- 
mum SWR, still assuming a 75-ohm tern but the reflector element for the 
impedance. 144MC array, in close proximity to the 

Now fit the remainder of the elements. 52MC dipole, acts as a phasing element, 
The impedance at 144MC will be some- making the dipole act as three 144MC 

what lower than 75 ohms but the SWR half wave elements in phase. The “in 


ioning 

we didn’t try but which may appeal to 
readers interested in doing so. 

The beam configuration illustrated in 
figure 6 uses a common driven element 
consisting of a dipole cut for 52MC, with 
a total length of 106.5 inches. A centre 
portion of this dipole, length 38.5 inches, 
is made to function as a 144MC dipole 
by isolating it from the remainder of 
the element with quarter wavelength 
shorted stubs. 

Thus, when fed with 52MC energy, 
the full length of the dipole is used but, 
when fed with 144MC energy, the quar¬ 
ter wave stubs effectively isolate the out¬ 
side sections of the dipole, leaving only 
the 38.5 inch portion. The stub length 
as shown is calculated for a velocity 
factor of 1. 

The initial construction of this array 
should be tackled as follows: Cut the 
driven element to the sizes given, making 
the quarter-wave stubs in such a manner 
that they may be shifted along the ele¬ 
ment. One suggestion for this is the use 
of folded dipole links used in TV aer¬ 
ials. Feed the driven element with RF 
at the desired 144MC operating fre¬ 
quency and, using a VSWR bridge or an¬ 
tenna impedance bridge, set the stub 
positions for correct operation. 

Normal assumption for the dipole 
alone would be for a 75-ohm centre im¬ 
pedance and a 75-ohm coaxial feed 
cable. 

Change over to 52MC and adjust the 


TRANSMISSION 


fig. 6 


ELEMENT A INSULATED FROM BOOM 
ALL ELEMENTS 1“ DIA. ALUMINIUM. 
APPROX. BOOM LENGTH 8 , -6“ 


This relatively simple 2-band array uses a composite driven element, provid¬ 
ing a 2-element beam on S2MC and 4 elements on 144MC> It could be 
fed via a single 75-ohm coaxial cable . 
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An efficient 5-element 144MC array is combined with a 2-element 52MC 
antenna above using a single feeder . Because the reflector acts as a phasing 
stub, the adjacent 52MC element behaves as three half-waves in phase on 

1 44MC. 



phase'’ operation minimises the “clover 
leaf” effect and produces a relatively 
narrow frontal lobe. 

Some juggling of the director spacings 
may be necessary to achieve a reason¬ 
able SWR on 144MC. Properly adjusted, 
a gain of approximately 9.5dB could be 
expected from this antenna on 144MC. 

An entirely different approach to the 
problem of a dual band beam is given 
in figure 8. Mechanically this configura¬ 
tion presents more problems than the 
other two arrays but, electrically, it 
should be possible to fabricate the aerial 
without need for subsequent adjustment. 
An SWR of 2:1 or better is theoretically 
possible, while the use of 300-ohm feed¬ 
er makes an SWR of up to 3.5:1 readily 
acceptable. 

At 52MC the beam consists of four 
driven elements in what is commonly 
known as a series phased array. Each 
driven element is joined by a phasing 
stub to the following element, the stub 
length shown in the illustration being a 
compromise figure for both bands. For 
correct phasing of the elements, these 
phasing stubs should be a quarter wave¬ 
length, or multiples of a quarter wave¬ 
length, at the operating frequency. This 
is automatically achieved with this aerial 
as the phasing stubs are approximately 
one quarter wavelength at 52MC and 
three quarter wavelengths at 144MC. 

PHASING ELEMENTS 

At 144MC the aerial would normally 
radiate two major lobes with a split 
between them in line with the boom. 
However, by adding four phasing ele¬ 
ments close to the driven elements, these 
lobes are brought together to form one 
major lobe. This type of construction 
is commonly used in TV aerial con¬ 
struction where channels available have 
an approximate 3:1 allocation in fre¬ 
quency. The approximate gain of this 
array would be 6dB at 52MC and lOdB 
at 144MC. 

The simplest array found in any ref¬ 
erence was that illustrated in figure 9. 
This array is patterned on the double 
vee antenna, popular in TV circles. The 
gain figures quoted for the beam, 4dB 
at 52MC and 9dB at 144MC, seem a 
little optimistic. However, this simple 
configuration could be fashioned from 
a double vee TV antenna, or fittings, 
and may be worth some experimental 
work. 

For those who might like to build the 
double vee array, we would suggest that 
the arms be made adjustable and set 
for the best SWR compromise between 
the two bands. As 300-ohm feeder is 
used, an SWR of up to 3:1 would be 
quite acceptable. 

Several references have been already 
made to the SWR exhibited by arrays 
when connected to various feeders. Just 
what this means in terms of lost 
signal is explained in the next few para¬ 
graphs, the figures quoted being extract¬ 
ed from charts given in the ARRL 
Handbook, 39th edition. 

For reference purposes, let us consid¬ 
er what additional loss in a feeder 
cable is brought about by a SWR of 
2:1. A mediocre 75-ohm coaxial cable, 
with an average length of 100 feet, hav¬ 
ing an SWR of 1:1 exhibits a loss at 
50MC of 2dB and at 144MC a loss of 
4.5dB. Increasing the SWR to 2:1 the 
additional loss will be 0.35dB and 
0.45db respectively. A good coaxial 
cable under the same conditions shows 
a loss of 1.25dB and 2dB respectively 
at an SWR of 1:1, while an SWR of 


The series phased array shown 
above is designed primarily for 
52MC. However, the siting of 
phasing elements in close proxim¬ 
ity to the driven elements achieves 
efficient transmission on 144MC. It 
should not require critical on-site 
adjustment . 



This simple dual band configura¬ 
tion is similar to the Vee-type TV 
aerial• 


2:1 gives an additional loss of 0.275dB 
and 0.3125dB at the respective frequen¬ 
cies. 

From the above figures for coaxial 
cables it will be appreciated that the 
additional loss caused by an SWR of 
2:1 is not sufficient to cause concern 
when operating on 52 or 144MC. 

Standard 300-ohm TV ribbon has an 
approximate loss, over 100 feet, of 0.8dB 
and 1.5dB at these frequencies when 
the SWR is 1:1. Increasing the SWR to 
2:1, the additional loss is 0.175dB and 
0.274dB respectively. Further increasing 
the SWR to 3:1 the additional loss is still 
only 0.4dB and 0.68dB respectively. It 
is obvious, therefore, that the use of 
300-ohm ribbon will allow the SWR 
to be higher than coaxial cable before 
the loss of signal is equalled. A closing 
thought on this subject is that most 
amateurs would not have a feeder run 
exceeding approximately 50 feet and 
therefore, these losses would be reduced 
accordingly. 

A noted aerial for horizontally polar¬ 
ised, all-round coverage and one which 
the writer used for a time, is the turn¬ 
stile. An adaptation of this aerial, nick¬ 
named by a Sydney amateur the “Quad- 
pod,” has proved quite successful in 
dual-band operation. 

A turnstile aerial consists of two di¬ 
poles crossed at right angles and fed 90 
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KW ELECTRONICS presents 



The KW2000 

Sideband Transceiver 

for Mobile and Fixed Station 
operation on all amateur bands 
10-160 metres 


★ MECHANICAL FILTER PROVIDES PASSBAND 
FOR SSB 

★ NO EXTERNAL ANTENNA SWITCHING 
REQUIRED 

★ INDEPENDENT TRANSMIT & RECEIVER 
FREQUENCIES OR TRUE TRANSCEIVER 
OPERATION. 

★ 90 WATT P E P. PROVIDES EFFECTIVE MOBILE 

POWER WHILST NOT OVER TAXING THE 
CAR BATTERY 

★ 12 VOLT DC. TRANSISTOR POWER SUPPLY 


★ 6 BAND OPERATION 

★ CRYSTAL CONTROLLED RECEIVER 1st MIXER 

★ OUTPUT IMPEDANCE ADJUSTABLE 

★ SIDE-TONE MONITOR FOR CW 

★ MATCHING A C. POWER SUPPLY WITH BUILT 
IN SPEAKER 

★ EASY TO INSTALL IN A VEHICLE FOR MOBILE 
OPERATION 

★ LIGHTWEIGHT, ATTRACTIVE, ROBUST, 
EFFICIENT 


AMATEUR NET PRICES: 


KW 2000 Transceiver £337/12/6 plus sales tax, 12i% 

AC mains power supply £56/7/6 plus sales tax, 12i% 

12 volt DC supply, transistorised, £56/7/6 plus sales tax, 12^% 


FEATURES 

The K.W. 2000 Transceiver is another KW design bringing the radio amateur, professional 
performance at less cost. The KW 2000 is engineered for optimum performance on upper and 
lower sideband with CW included. Reception of AM signals is possible by the “exalted carrier” 
principle. Maximum flexibility is achieved by the KW T.R.T. and I.T.T. circuitry (Patent applied 
for). This provides a tuning facility it 10 kcs from the frequency indicated on the dial for both 
“transmit” and “receive”. By the flick of a switch normal transceiver performance is possible 
whereby “transmit” and “receive” operation takes place on precisely the same frequency. The 
KW 2000 has built-in reliability—only the best quality components are used. Each chassis is sub¬ 
ject to inspection and test at every stage in production. 

The construction of the KW 2000 is light and robust, an aluminium alloy chassis and 
panel being employed. The SSB generator and receiver filter incorporates a 2.1 kc mechanical 
filter. Particular attention has been given to the physical and electrical stability of the circuits. 
Selectable sidebands; voice control (full CW break-in) optional unit which is plugged into a chassis 
socket. 

Panel meter automatically changes over to read PA plate current on transmit and “S” meter 
signal report on receive. A.C. Power Supply Unit has built-in loudspeaker. For mobile operation, 
maximum economy of battery drain is achieved by the use of a Transistorized 12 volt Power 
supply. Both Power Supply Units are fitted with a switch for reducing power on top band. Power 
output of the transmitter is sufficient to drive a large linear amplifier in grounded-grid whilst 
for mobile operation adequate power is obtained for very effective results without overtaxing 
the battery. 

Please write or phone for illustrated brochure. 


Australian Representatives: 


^ PTY. LTD. 


VIC.: 8 Bromham PL, Richmond, E.I. 42 1614 
N.S.W.: 29 Gibbes St., Chatswood. 40 0218 


W.A.: 126 Brown St.., East Perth. 
Q'land: 43 Bowen St., Brisbane. 


27 6607 
2 3755 
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degrees out of phase. The phase change is achieved by the 
use of a quarter-wave cable section between the dipoles. The 
“Quadpod” aerial consists of a turnstile aerial in which four 
arms are drooped at an angle of 45 degrees. (Raising them 
to produce the same included angle has been suggested as 
an alternative.) 

Drooping the elements has three effects on the aerial: 
The first effect is that the feed impedance of each section 
of the aerial is lowered and is closer to 50 ohms than 75 
ohms. This means that the feed point of the aerial becomes 
approximately 25 ohms. The second is an alteration in 
the electrical length of the antenna. In practice this effect 
can be ignored, provided the included angle of the dipole 
is not less than 90 degrees. The third effect is the 
polarisation of the aerial. With this final configuration 
equal response is achieved from both vertical and horizon¬ 
tally polarised signals. 

In figure 10, the aerial is shown wired ready for as¬ 
sembly. The two dipoles should be mounted at right angles, 
in close proximity, on the supporting mast and the elements 
drooped at 45 degrees. When used on the lower frequency 
band, the SWR of the aerial varied from 1.2:1 at 53MC to 
1.8:1 at 52 and 54MC. On the 144MC 
operating frequency, the SWR was meas¬ 
ured at 1.7:1. The performance of the 
aerial in an attic of a block of flats 
proved to be reasonable on both bands. 

The matching stubs do not give per¬ 
fect matching as they can only be cor¬ 
rect for one band. However, the match 



A cheap array 
for both bands 
constructed from 
300-ohm ribbon, 
while capable of 
good results the 
structure is rather 
cumbersome, and 
not very suitable 
for long-term ex¬ 
posure in the open . 



•O NV V 

r—^ 

r 'o— i 

TRANSMISSION 


f” 

1 


WOODEN BOOM AND 
ELEMENT SUPPORTS 

ELEMENTS AN 
Fig. 11 STUBS ~ 300 C 

ID PHASING 

DHM RIBBON 


SWR may be set at a compromise for 
both bands. 

The dual-band beam finally adopted 
by the writer is illustrated in figure 12. 
There is nothing extraordinary about this 
array other than the use of only one 
feeder and the method used to obtain 
freedom from reactive effects from the 
antenna portion not in use. When opera¬ 
ting on 144MC, it is effectively a six- 
element Yagi, the other two elements 
being isolated from the feeder by the 
stubs “A” and “B”. The approximate 
gain of this array is 9dB with a front 


to back ratio better than 20dB. 

The remaining two elements of this 
beam are operated on 52MC in a con¬ 
figuration commonly known as a “ZL 
special.” 

The phasing line is made from two 
28 3/8 inch lengths of 300-ohm ribbon 
connected in parallel. An easy way to 
make the line is to take approximately 
62 inches of 300-ohm ribbon and fold 
it in half. The two halves should be 
taped flat together with plastic insulation 
tape. Where the bend was made the 
wires are exposed taking care not to 


Another simple 2-band configuration 
derived from the turnstile array 
which has an equal response to both 
vertically and horizontally polarised 
signals• The quarter-wave 50-ohm 
stub has to be bent into n U' / shape. 

Two TV V-shaped insulating blocks, 
sawn in half, can simplify construc¬ 
tion . 

is near enough for all practical purposes, 
as results have proved. 

Figure 11 shows one dual band aerial 
which exhibited quite good charac¬ 
teristics, was cheap to construct but 
proved a little unwieldy to rotate. It 
was an adaptation of the Lenfo array 
and, when adjusted, was capable of less 
than 2:1 SWR on both bands. Full meas¬ 
urements were not taken on the array 
but approximate figures were as follows: 
Forward gain, 52MC approximately 
4.5dB, 144MC approximately 9dB. The 
array could be fed directly with 300-ohm 
ribbon, or with 75-ohm coaxial cable by 
using a four-to-one balun as described 
last month. By adjusting the length of 
wire on the end of each element the 
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ALL SECTIONS MADE 



aJ 


OF 75 OHM CO-AX. 




PHASING SECTION. 2 PIECES 
300 OHM RIBBON IN PARALLEL 
WITH CROSS-OVER 


X O/C STUB 
AT I44.5MC (13*") 

U O/C 


This practical design makes maximum use of TV components and is capable of 
excellent results even in confined spaces. A picture of the finished beam 
is shown at the head of the article. It folds into a fairly compact bundle 
tor handling or transport. 
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SUBSCRIPTION FORM 


To: MULLARD-AUSTRALIA PTY. LTD. 

35 Clarence St., Sydney, N.S.W., Australia 


Enclosed is my remittance of 12/- as sub¬ 
scription for the 1964 issues of Outlook (six 
copies per annum). Back copies for 1962 
and 1963 also available at 12/- per annum. 


Name 


Address 


State 


Cheques, postal notes and money orders to be 
made payable to Mullard-Australia Pty. Ltd. 

M143 


are you one of the 
8,500 who read 

Milliard 


. 'V''* 


Milliard 


MULLARD-AUSTRALIA PTY. LTD. 9 35-43 CLARENCE STREET, SYDNEY, N.S.W., 29 2006. 
123 VICTORIA PARADE, C0LLINGW00D, N.5, VIC., 41 6644 

Associated with MULLARD LIMITED, LONDON 
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break them, and 
made ready to con¬ 
nect to one folded 
dipole. At 28 3/8in 
from this end the 
other ends are 
bared and connect- 
without crossing, 
ready for joining 
to the second dipole. 

Before final con¬ 
nection, the phasing 
line is given a half 
turn to reverse the 
feed connection. 
The folded dipole at 
the end of the boom 
is fed 135 degrees 
out of phase with 
the other folded di¬ 
pole achieving the 
propagation of the 
radiated signal along 
the line of the boom 
in the same direc¬ 
tion as the 144MC 
signal. 

As the two folded 
dipoles are very 
closely spaced, 

1 /8th wavelength, 
it has been postu¬ 
lated that the inter¬ 
action causes the 
radiation resistance 
of each folded di¬ 
pole to drop to ap¬ 
proximately 180 
ohms. This would 
give a feed point 
impedance of ap¬ 
proximately 90 
ohms. In practice 
we found that a 
reasonable SWR 
could be achieved 
when 75-ohm co¬ 
axial cable was used 
to feed the array. 

When the array is 
operated on 52MC, 
stub ”C” combines 


1000 


iA MATCHING STUB 
IMPEDANCE Z IN OHMS 


10 



1000 


Fig. 13 
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To save tedious calculations, this nomograph only requires 
the use of a straight-edge to show the correct impedance 
for a quarter wave matching stub . 


with the 144MC 
folded dipole to make a shorted quarter 
wavelength stub on 52MC, thus isolating 
the 144MC array from the feeder. 
Checked in situ when the aerial resonan¬ 
ces had been adjusted, the beam exhibi¬ 
ted better than 2:1 SWR on both bands 
with no noticeable interaction between 
the two sections. 

To make the task easy when construct¬ 
ing this array, all TV parts were used. 
The three folded dipoles were purchased 
complete with insulators and boom lock¬ 
ing blocks, and slightly modified to 
achieve resonance on the two amateur 
bands. As indicated on the illustration, 
one channel “5A” and two channel “O” 
folded dipoles were used. The clamps 
holding the other elements were also TV 
fittings which allowed the whole array 
to be folded for transport. The clamps 
used on the prototype were for split 
elements but we would recommend the 
use of clamps, which are available, which 
do not require the elements to be split 
in two. 

The gain of the “ZL special” has 
been claimed in various magazines as 
being 7dB. According to the best aerial 
references, two dipoles spaced by l/8th 
wavelength and fed out of phase by 135 
degrees will exhibit a maximum gain of 
4.5dB. In practice the aerial has 
averaged out t*> between 4 and 5dB 
gain on a number of tests. These gain 
figures are quoted in reference to a half¬ 
wave dipole in free space. 

The ‘‘ZL special” configuration was 


chosen for the 52MC portion of this 
aerial because of the space saved by 
the close spacing of the elements. How¬ 
ever, there is no reason why any other 
52MC configuration cannot be used 
as long as it exhibits the correct feed 
impedance of 75 ohms. The same applies 
to the 144MC section which could be 
enlarged as long as a reasonable SWR 
can be maintained. 

Figure 13 consists of a nomograph 
which makes the calculation of quarter- 
wave matching stub impedances a simple 
task of applying a straight-edge to a 
chart. An example is shown on the graph 
for an aerial with an impedance of 300 
ohms which is to be used with a 75-ohm 
feeder. Reading off the value on the 
centre line we find that a quarter wave 
stub with an impedance oi 150 ohms 
can be used to achieve the correct match 
between th e aerial and the feed er. 

CAR INSTRUMENT TESTER 

Electric instruments on any motor 
vehicle can be checked in situ with an 
easy-to-use tester developed by a British 
firm. Smiths Motor Accessory Division. 

Apparent faults in fuel gauges, tem¬ 
perature indicators and their associated 
transmitters and voltage stabilisers can 
be located and diagnosed. The tester 
uses the vehicle’s electrical system and 
wiring harness. 

(In Australia, S. Smith & Sons (Aust.) 
Pty. Ltd., 52 Femdell Street, Guildford, 
N.S.W.; 132 Bank Street, Melbourne.) 



'The Quality 's Wound in 


I.F. TRANSFORMERS 

A complete range of I.F. Trans¬ 
formers covering all popular fre¬ 
quencies from 50 KC’s to 1900 
KC’s. 

B.F.O. COILS 

Aegis B.F.O. Coils to match the 
range of I.F. Transformers. 

AERIAL COILS—B/C 

Standard, Standard Miniature and 
Loopstick types, shielded and un¬ 
shielded. 

R.F. COILS—B/C 

A complete range of R.F. Coils 
to tie in with Aegis Aerial and 
Oscillator coils. 

OSCILLATOR COILS—B/C 

A complete range to tie in with the 
range of Aegis Aerial and R.F. 
Coils. 

SHORT WAVE COILS 

Aerial. R.F. and Oscillator coils 
for both 16 and 50 metre bands 
. . . fitted with adjustable cores. 

E.H.T. POWER SUPPLY 
COILS 

Coils for either 6V6G or EL34 
oscillators to supply up to 15 KV. 

R.F. CHOKES 

The most comprehensive range of 
R.F. Chokes available in Austra¬ 
lia .. . from small 15 micro¬ 
henry peaking chokes to 500 MA 
transmitting types. 

# Obtainable from all 
Good Radio Parts 
Distributors ! 

Aegis Coils are ALL Australian 
made and all normally (and 
promptly) available from stock. 
Write for details. . . . 


Aegis Manufacturing Co. P./L. 
347 Darebin Rd., Thornbury, 


Radio, Television & Hobbies, August, 1964 


33 








































CLEARANCE SALE 

EXCLUSIVE TO HOMECRAFTS 

EVERYTHING BRAND NEW! RUSH THESE WHILE STOCKS LAST 


COIN-IN-SLOT BOXES 

NEW STOCK 

As used for TV, Radio, Lighting, etc. 
Time adjustable from i hour to 3* 
hours for 2/ coin. 

90/- each 

70/ in Doz. Lots. 


CERAMIC SOCKETS 

9 Pin, Skirted.3/6 ea. 

MIN. PLUGS & SOCKETS 

3, 4 and 5 Pin. 2/- pr. 


RAYTHEON MODDE-122 
DEPTH SOUNDER 

Sounds to 120ft with readings directly 
in Feet. Operates from 6 or 12 volts. 

£59/10/- 

SATVSEI 

MINIATURE TRANSISTORIZED 
TEST OSCILLATOR 

(SIGNAL GENERATOR) 
£8/5/- tax paid model TO-3A 

Features: 

® Miniature enough to slip into your pocket. 

• Truly lightweight — only 7. 807 . 

o Entirely transistorised and battery operated. 

• Priced within reach of every radio man. 

• Fixed signals — easy to operate even for 
a beginner. 

PURPOSES 

• Test on working conditions of Audio fre¬ 
quency. 

® Adjustment of I.F.T. 

• Adjustment of received frequeno range 

• Adjustment of tracking. 

SPECIFICATIONS 

R.F. Signal: 

455, 555, 1,600, 640, 1.000. 1.400 Kc. 

All Signal frequencies are on funda- ' 
mentals (Fixed frequency). 

Accuracy: 

Frequency accuracy is plus or minus j 

5 r /r on all ranges. The tolerance is little 
affected by battery voltage provided the ! 
latter is not allowed to fall below < 7 v) 
before renewing. 

A.F. Signal: 

Frequency Range: 500 c s plus or rninuc 
100 c s. Output Impedance: Below 100 
ohms. 

Transistor Used: 

* 2SA 52 (High Frequency). 

2SB 54 (Audio Frequency) 

Power Supply; 

Standard 9V transistor battery. 

Evcrcady type 216 or equivalent 
Dimensions: 

4 1 I6in x 3 3 20,n x 2in 

Weight: 

Approx. 7 . 807 . 

Accessories: 

Shielded cable with two alligator clips, j 
1 p c. BL-006P 9 Volt Battery 1 p.c. j 
Vinyl carrying case. 


MIN. PHONE PLUGS 

Suitable for Transistor Radios, 
Transistor Tape Recorders, 
etc. 1 / 11 ea. 

7in TAPE SPOOLS— 6/- 

Fit all makes recorders. 

NEON TEST SCREW-DRIVERS 

1 10V to 380V. 5/6 ea. 

Spare Neons. 2/6 ea. 


NEW ELECTROLYTIC 
CONDENSERS 

50 mfd. 3 Volts E.T. 

2 mfd. 200 Volts E.T. 

250 mfd. 25 Volts E.T. 

24 mfd. 150 Volts FT. 

24 mfd. 150 Volts E.C. 

500 mfd. 25 Volts E.C. 

400 mfd. 12 Volts E.C. 


MIN. ELECTROLYTIC 
CONDENSERS 

75 mfd. 12 Volts E.S. Type 
70 mfd. 15 Voits E.S. Type 
50 mfd. 15 Volts E.S. Type 3/- ea. 
100 mfd. 25 Volts E.S. Type 

MOD. ITI-1 SIGNAL 
INJECTORS 

Ideal for the serviceman. Home¬ 
builder. etc. It produces an audio 
signal rich in harmonics. Indispensable 
for checking transistor sets. 

Fitted with 4 Penlite Batteries. 

Priced at only 40/- 


TEST LEADS 

With Banana Plugs. 4/6 pr. 

1 With Small Fins. 4/3 pr. 

i _ 

AERIAL FOR TRANSISTOR 
PORTABLES 

; Tin to 39in. 13/6 ea. 

4in long extends to 18ins . . 5/- ea. 

Have double thread to fit all makes 
of portables. 

TOE SPECIALS 

| 2 iin x 100ft Message Tapes. 4/6 ea. 

; 3 in x 400ft T. Play T apes . . 14/6 ea. 

! 7in x 1800ft I., Play Tapes. 50/ ea. 

.‘'iin x 1800ft D, Play Tapes. 6.3/- ea. 

: 7i n x 2400ft I). Play T apes. 78/- ea. 


7W. W.W. I OK Resistors. 


1/- ea. 


6/- 

dz. 

5W. 

W.W. 20K Resistors. . . 

1 /- 

ea. 

6/- 

dz. 

S/c 

1 1 to 420 PF 2-Ciang 



6/- 

dz. 

H. 

Condensers. 

7/6 

ea. 

6/- 

6/- 

dz. 

dz. 

Collaro Ciramo. motor Field 



6/- 

dz. 

Coils. 

5/- 

pr. 

6/- 

dz. 

5 pin Amphenol Sockets. . , 

6 /- 

dz. 


3/- 

ea. 

3/- 

ea. 

3/- 

ea. 

3/- 

ea. 


Octal Amphenol Sockets. . . 
Ceramic Trimmers 3-7 PF. . 
10A D.P. Flush Wall Switches 
10A S.P. Flush Wall Switches. 


7/6 dz, 
6/ dz. 
3/- dz. 
3/- dz. 


CRYSTAL & MAGNETIC 
EAR-PIECES WITH PLUGS 
7/6 each 

50 KA Pots. Short Shaft . . . 2/ e». 

Ibbott Turn-over Crystal Cart, Std. 
iin mount. Complete with two sap¬ 
phires . 10/ ea. 

Ibbott Lp and Std. Sapphire . . 3/ ea. 
Sato Slide Switch. 4 Pole 2 Pdv 3/6 ea. 


i r 1 1 ii 11 (t ii 111111111111 f r 111 ft 11111111 ii 11111111111111 im 111 > it 1111111 it 111111111111 v 1111111111 m it 11111 v 111111111111111111111111111 a 11111111111 r i«1111 f 1111111111 


miimimiiiic 




TRANSISTORISED INTER-COM SYSTEMS 
FOR HOME & OFFICE 


FROM 7 STATION AT 
4 


MICA corns. 


6PF 10% MS 
30 PR 10% MS 
39PF 10% MS 
50PF 10% MS 
100PF 10% P/T 


200PF 10% MS 
2 x 33PF 10% 1/F 
500PF 10% MS 
1000PF Feed-Thru 

All priced at only 3/- doz. 


. £28/12/6 

. £19/10/ 

1 " 2 ” . £6/13/6 

| ”2 ” " £5/12/6 home use only. 

| Front Door Phones, 37/6. Inter-office Phones 9 gns. pair 

All Systems complete with wire and batts. 

=. 11 1 1 m 1 11 1 11 1 11 1 1 1 11 11 m 111 n i m 1 1 m 111 n 1 11 11111 ( 1 1 11 1 1 11 11 1 1 1 111 1 n i m 111 1 11 1 11 1111 1 11 1 m 1111 1 1 1 1 • 1 11 111 1 a 1 1111 it 11 1 1 it 11 < 1 1 1 s 1111 ti i ■ 1 11 n 111 1 1 ■ ■ 1 1 11 11 11 n it 11 1 1 11 1 • 11111111 : 

290 LONSDALE ST., IWEI BOt KVE. FB37I1 

Call or write Now! Trade Supplied 
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Some thoughts on 



By John Davidson 


As a by-product of recent work with guitar amplifiers and electronic 
organs, we have investigated and devised two or three interesting circuits 
capable of producing effects which are variously described as vibrato or 
tremolo. We present the information for the sake of readers who may 
wish to use it as the basis for an add-on unit, or a modification to an 

existing 


AS we have pointed out on previous 
occasions, the terms “vibrato” and 
“tremolo” have different meanings, 
though they are often used loosely and 
interchangeably. 

Vibrato refers to a rhythmic varia¬ 
tion in the frequency of a musical note, 
vibrato rates commonly falling in the 
range from 5 to lOcps. 

Tremolo refers to a rhythmic varia¬ 
tion in the amplitude or loudness of a 
musical note, tremolo rates also falling 
in the 5 to lOcps range. 

Confusion between the two terms is 
understandable because the average ear 
is not very sensitive to the difference 
between the two and, in any case, ampli¬ 
tude and frequency variations often oc- 
curr simultanously in acoustic instru¬ 
ments. 

In the field of electronic musical 
instruments, or electronic amplification 
for acoustic sound generators, a lot of 
research has been directed to simulating 
electronically the effects of vibrato and/ 
or tremolo. The circuits described later 
are a further contribution. 


amplifier. 


Pi9- ' _ 

On a CRO, a properly modulated 
signal envelope is symmetrical, as 
above. 




This unwanted product of modulation 
if allowed to pass through the amplifier, 
can drive subsequent stages towards non¬ 
linearity, cause saturation effects in the 
output transformer and “pump” the 
speaker cones back and forth with a 
noticeable plopping sound. For this 
reason a high pass filter is generally 
employed, following the mixer, in an at¬ 
tempt to reduce the direct phase-shift 
oscillator signal to a minimum. 

Basic cause of the difficulty is 
that, with most simple modulators, ap¬ 
plication of the modulating voltage 
causes an ultimate and corresponding 
variation in the output plate or collector 
current. This produces a plate (or col¬ 
lector) voltage variation at the tremolo 
rate, which the amplifier sees as a high-^ 
amplitude low-frequency signal, over and" 
above any modulation, producing the un¬ 
wanted effects listed above. 

Various circuits have been devised to 
balance out the low frequency compon¬ 
ents but most of these involve extra 
components, including extra valves or 
transistors, as well as relying on critical 



Some electronic organs, including our 
own “Stromerg-Playmaster” Organ, pro¬ 
duce a substantial vibrato effect by 
periodically varying the voltages applied 
to the tone generator valves. 

With instruments using other forms of 
tone generation—reeds, tone wheels, di¬ 
vider systems—it is not simple to pro¬ 
duce a change in frequency. 

Nevertheless, some very effective 
mechanical vibrato-cum-tremolo systems 
have been designed for organs having the 
above-mentioned tone generator systems. 
These include varying delay lines, rotat¬ 
ing vanes in front of speakers and rotat¬ 
ing speakers connected via slip-rings and 
bushes. Such methods are popular 
amongst organ builders but beyond the 
scope of our present discussion. This 
has in view compact and inexpensive 
electronic circuitry, equally applicable to 
organs, “electric guitars” or other such 
electronic devices. 

On the score of maximum return for 
minimum effort, it would appear that 
the most rewarding objective is a smooth¬ 
ly operating system of amplitude modula¬ 
tion—tremolo—even though subsequent¬ 
ly it may be misnamed vibrato. Names 
notwithstanding, this is what you hear in 
many electronic organs and electric 
guitar amplifiers. 

Electronic tremolo involves the gene¬ 
ration of the required frequency, usually 
in a phase-shift oscillator, which is then 
intermodulated with the musical tone or 
tones. On a CRO, the pattern should 
look like the classic modulation envelope 


A modulated envelope , with the low 
frequency component present, is 
non-symmetrical. 

(figure 1), with the musical tone(s) as 
the “carrier” and the tremolo frequency 
as the modulation. 

The phase-shift oscillator components 
are chosen to give a reason¬ 
ably sinusoidal waveform over 
the small range of frequencies 
used, generally 5 to 8 cycles 
per second. The frequency 
of the oscillator and depth of 
modulation are often adjust¬ 
able by controls on the front 
panel, for greatest musical 
advantage. 

A variety of mixing circuits 
have been used for this type 
of circuit including variable- 
mu, multi-element, and twin- 
triode valves. While they 
may achieve the necessary 
modulation with varying de¬ 
grees of envelope distortion, 
there is a tendency for the 
plate circuit to carry an am¬ 
plified version of the vibrato 
oscillator signal. On a CRO, 
the pattern tends to the form 
indicated by figure 2. 

A practical , if somewhat 
cumbersome , modulated 
light source and LDR 
system which can be 
operated in conjunction 
with an existing amplifier• 


A vibrato-tremolo system using two 
varistors as a shunt across the signal 
line . 

adjustment for their operation. 

There would be an obvious advantage 
in producing the modulation — or gain 
variation — in a “passive” circuit, or 
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NEW 

VERSATILITY 


VARIPAK H 


PRINTED CIRCUIT CARD ENCLOSURE 



VARIPAK II is our improved printed circuit or matrix 

board card enclosure designed to provide maximum density 

coupled with complete flexibility. It has, in addition, the following features: 



1. Simplicity of Card Guide design offers greater 
strength. 

2. Guides can be easily inserted into Guide Plate 
and also quickly removed from any position 
without damage to either the Guide or the 
Guide Plate. 

3. Card Guides have sufficient float to allow for 
any tolerance accumulation between the Card 
Guide and connectors. 


4. Guide Plate fabrication from extruded aluminium 
provides a much stronger unit. 

5. Connector Panel is assembled with machine 
screws and nuts rather than self-tapping sheet 
metal screws. 

6. Sixteen standard sizes covering a wide range of 
printed circuit card sizes are available. 

'/. Special sizes can be provided with little or no 
tooling charges. 


DUAL PURPOSE MODULE IMCLOSUiE 


PRINTED CIRCUIT OR MATRIX CARD 



The Elco 5002/4 Series Printed 
Circuit Connectors shown with a 
printed circuit board is unique 
in its design and flexibility. The 
actual connection is made by 
a male contact attached to the 
P.C. board by a simple staking 
operation. This ensures a de¬ 
gree of reliability which cannot 
be obtained by the old method 
of connection. This method 
relied on the foil of the P.C. 
board for the actual male con¬ 
tact and unlike the ELCO 
contact, did not provide the 
gold surface now considered 
almost essential by experienced 
circuit engineers. 

The connector itself is made 
from individual modules and can 
be readily altered if this be¬ 
comes necessary at some later 
date. 



An ELCO 5006 Series Printed 
Circuit Connector with a Vector- 
Board Type 8378WE epoxy 
glass matrix board is an ideal 
combination for prototypes. The 
strong board will withstand 
even the most rugged handling 
and can be drilled or punched 
for mounting components with 
no danger of cracking or 
breaking. 

Elco contacts may be quickly 
staked to the board, if required 
and by using the special MINI¬ 
KLIP terminals for component 
mounting, the board may be 
wired in the same actual layout 
which will be used when a 
printed or etched circuit module 
is made. This means that even 
in the very early prototype 
stage the circuit can have all 
the advantages of plug-in 
facilities. 


Technical Data Bulletins 00-5006, 101 B and 03-9016 may be obtained by contacting any of the ELCO Distributors. 


WM. J. McLELLAN & CO, PTY. LTD., The Crescent, Kingsgrove, N.S.W. Phones: 50-0111 (20 lines) 

I feaMMlBBi 

INTERSTATE AGENTS: 

A. E. E. CAPACITORS PTY. LTD., 202 Bell St., Preston, B. L. ANDREW & CO. LTD., 102 Gilles St., Adelaide. 
Victoria. W. P. MARTIN PTY. LTD., 138 Collins St.. Hobart. 

7 Boundary St., Brisbane. J. W. HOLMAN & CO., 249 James St, Perth. 


DORE & SONS, 5C 
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one in which no DC potentials were 
present. For example, if one could en¬ 
visage a gain control potentiometer var¬ 
ied at a suitable tremolo rate, we could 
have an amplitude-modulated signal with 
no embarrassing low frequency compon¬ 
ent. 

A scheme using these general prin¬ 
ciples appears in organ literature and is 
shown as figure 3. Here the tremolo sig¬ 
nal is fed to the grid in what looks like 
an ordinary phase-splitting stage. How¬ 
ever. between plate and cathode is strung 
two, matched, series-connected varistors 
— resistors whose instantaneous value 
varies inversely as the applied voltage. 

As the amplified tremolo signal 
appears across the varistors, their value 
changes in cyclic fashion, as also does 
the net impedance between their 
junction point and earth. If this point 
is connected to a high impedance audio 
circuit, it will constitute a varying shunt 
to earth, thereby modulating the level 
of signal passing through the audio cir¬ 
cuit. 

Freedom from “pumping” depends on 
exact adjustment and having the varis¬ 
tors balanced in the circuit, so that the 
junction point varies only in terms of 
impedance to earth, not voltage to earth. 

The recent release of light-dependant 
resistors (LDR) has opened up interest¬ 
ing new possibilities, because these can 
readily be made part of a signal voltage 
divider and varied in value by exposing 
them to a modulated light source. Since 
no DC potentials are involved and there 
are no circuit connections to the vibrato 
oscillator, the problem of “pumping” is 
eliminated at its source. 

Development along these lines 
resulted in the two units detailed here, 
one using valves and the other trans¬ 
istors. 

It was necessary to devise a fluctuating 
light source free of sudden changes 
which would appear as “clicks” or 
“thumps” on the modulation envelope. 

It needed, also, to be of low mean 
brilliance, to allow the LDR to exhibit 
a high mean resistance and thus operate 
conveniently in high impedance circuits. 

Various methods of obtaining a suit¬ 
ably modulated light source were tried. 

A simple relaxation oscillator, con¬ 
sisting of a resistor, capacitor and neon 
lamp, had to be ruled out because of its 


PARTS—Mains Unit 

1 Chassis 6 x 3i x 2in. 

1 Power transformer 150/0/150V 
at 30mA, 6 3V at 1A. 

1 6X4 rectifier valve. 

1 12AX7 twin triode valve. 

1 9-pin shielded socket. 

1 7-pin socket. 

1 Light dependant resistor (LDR). 

ORP12 or B8-731-03. 

1 NE2 neon. 

1 Phone plug and socket. 

RESISTORS (half watt) 

1 3.3M. 1 47 K 

1 2.2M. 1 22K. 

2 1M. 1 15K. 

1 330K. 1 2700 ohm. 

3 100K. 1 1000 ohm. 

1 1M C-taper potentiometer. 

1 1M A-taper potentiometer. 
CAPACITORS 

1 2 x 32uF 300Vw electrolytic. 

2 25uF lOVw electrolytic (one 
optional, see text). 

1 O luF 400Vw paper or plastic. 

3 0 01 uF 200Vw paper or plastic. 
Sundries: Power cord, plug, screw 

type connector strip, resistor strip 
(12 pairs of tags), 1 4-tag strip, 
two knobs. 


angular modulating waveform and re¬ 
sultant “thumps” in the sound output. 

Another circuit we tried used a triode- 
pentode valve, with the triode operating 
as a phase-shift oscillator and the pen¬ 
tode supplying power to a dial lamp 
through an output transformer. A bat¬ 
tery, wired in series with the lamp and 
transformer secondary, served to estab¬ 
lish a mean brightness, which was then 
modulated by output from the valve- 
transformer circuit. The system worked 
well enough but the need for a battery, 
in addition to the rest of the circuitry, 
rendered it rather unattractive. 

Rather more encouraging, was the use 
of a 240V 15W pilot lamp connected 
directly into the plate circuit of the 
valve. No battery was necessary, since 
the plate current caused the filament to 
glow, irrespective of modulation. Slight 
distortion of the modulation envelope 
was evident of a CRO but this did not 


cause any significant deterioration in 
the overall performance, as judged by 
ear. With the LDR coupled into a test 
amplifier, the tremolo effect was very 
good. 

In practice, it may or may not be 
feasible to wire an LDR into an exist¬ 
ing amplifier and obtain tremolo quite 
as easily as this last paragraph may infer. 
A position must be found in the circuit 
where the LDR with its particular im¬ 
pedance characteristic, can be introduced 
conveniently. Its introduction must also 
occasion a considerable loss of gain 
which can subsequently be “modulated,” 
in cyclic fashion, to produce the tremolo 
effect. Not all amplifiers will have the 
requisite gain to spare. 

In practice, therefore, it will usually 
be necessary to re-route the signal 
through an extra “outboard” valve, which 
can be part of the tremolo facility. This 
valve can accept the signal at somewhere 
around “volume-control” level, route it 
through the LDR modulator, amplify it 
and return it to the main system without 
loss. 

Figure 4 is a practical circuit which 
we built up in the course of our experi¬ 
ments. It uses a triode, a triode-connect- 
ed pentode and a 240V 15W lamp to pro¬ 
duce the modulated light source, with an 
intervening potentiometer serving as the 
modulation depth control. It also 
includes a twin triode, with one half as 
a cathode follower to feed the 
LDR modulator circuit, and the others 
as an amplifier to restore the signal level. 

The circuit may interest experimenters 



A practical mains-operated modulated light source, 
together with preamplifier and LDR system, suitable 
for cutting into an existing amplifier chain . It can 
be built up as a separate unit or built into an 
amplifier where space permits . 


TO INPUT 



12M7 iook NE2 
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SAVE £500! 


Here’s a professional quality 


ELECTRONIC ORGAN 


you can assemble yourself! 



mtmm. 


An unbeatable 
combination 
ORGAN BY 


KIT VERSION BY 


Now from America comes the first real organ 
to break the price barrier! You do, in fact, save 
as much as <£500 on an organ of comparable 
quality. Priced at only £294, it’s an organ almost 
everyone can afford . . . perfect for the home, chapel 
or school use . . . beautiful in sound, handsome 
in appearance and reliable in performance! 

This Heathkit version of the famous Thomas 
Organ features transistor circuitry for clear undis¬ 
torted tone, long life, and virtual elemination of 
service problems. Because of it«. transistor circuitry, 
it is backed by a five-year guarantee. 





Just look at the ma^y features of this fine organ kit— 

• 10 TRUE ORIGAN VOICES ranging from Trom¬ 
bone to Diapason—with utmost fidelity of tone. 

• VARIABLE BASS PEDAL VOLUME — which 
allows you to vary the rich pedal bass to suit the 
Tiiood. 

MANUAL BALANCE CONTROL—making it easy 
to adjust the relative volume of the two keyboards. 

• VARIABLE VIBRATO—to turn vibrato on-and-off 
instantly or have it heavy or light. 

• 13-NOTE, HEEL AND TOE BASS PEDALS 
usually found only on the higher-priced instruments. 

• CORRECTLY POSITIONED OVERHANGING 
KEYBOARD each with 37 notes, C to C. 

e 20-WATT PEAK POWER AMPLIFIER AND 
SPEAKER SYSTEM — built-in, assuring wide 


dynamic ranges—clear, clean treble and full, rich 
organ bass. 

• BEAUTIFUL HARDWOOD CABINET — exqui¬ 
sitely designed and hand-crafted from specially 
selected genuine walnut veneers, with solid hard¬ 
wood where strength is required. 

EASY TO BUILD! 

Absolutely no experience is necessary to assemble — 
thanks to the circuit board construction and completely 
detailed step-by-step instructions. 

PLUS TAX 

EASY TERMS 
AVAILABLE 

HEAR DEMONSTRATION RECORD NOW at 
your nearest Warburton Franki Heathkit showroom 




SYDNEY: 307 Kent St., 29-1111. NEWCASTLE 
WEST: 844 Hunter St.. 61-4077. WOLLONGONG: 
80 Keira St., 2-5444. ADELAIDE: 204 Flinders St., 
233-233. BRISBANE: 13 Chester St.. Fortitude 
Valley. 51-5121. MELBOURNE: 220 Park St.. 
South Melbourne, 69-0151. PERTH: Tough Instru¬ 
ment Service Co., 993 Hay St.. 21-9767. HOBART 
and LAUNCESTON: Associated Agencies Pty. 
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INPUT JACK] 


SWIT CH 


4 x 1.5V CELLS 
| IN HOLDER" 1 


TO OUTPUT* 

Tgg PLUGJBktt 


LIGHT DEPENDANT; 

M resistor! W& 


LAMP 6V 40mA 


OUTPUT 


OC74 


PRINTED WIRING 
i BOARD ' 

. OR MATRIXF-, 
V) BOARD^V 


INPUT 


in this general form, particularly as it 
could be built up using oddment valves. 
Note that the triode oscillator will need 
to be a high-mu type, while the output 
valve should be triode-connected for 
optimum waveform. 

However, the bulky nature of a 240V 
15W lamp and the frailty of its filament 
renders the scheme unattractive for a 
portable system and led us to investigate 
further the idea of using a neon lamp 
instead. 

A NE2 neon in series with an appro¬ 
priate limiting resistor was accordingly 
connected in place of the filament lamp. 
To prevent the neon from switching off 
at any time during the modulated light 
cycle, thereby introducing clicks into the 
signal modulation envelope, a large value 
resistor was placed in parallel with the 
valve. 

It was apparent that, with suitable 
circuit constants, an oscillator/amplifier/ 
neon system would be quite workable 
as a modulated light source to activate 
an LDR. 

However, it was equally apparent that, 
since the neon drew negligible power, it 
could as easily be operated in the plate 
circuit of the oscillator. The immediate 
limitation would be that the modulation 
depth control would have to be sacrificed. 

We reasoned however, that the modu¬ 
lation depth could be controlled in the 
amplifier and that the amplifier itself 
could possibly be simplified. The object¬ 
ive was a single valve unit and the cir¬ 
cuit worked out as shown in figure 5. 

In confining the circuit to a single 
twin-triode valve, we deleted the cathode 
follower stage and incorporated the LDR 
in a new depth control network following 
the amplifier stage. This network allows 
the LDR to be progressively replaced by 
a carbon resistor. 

The circuit has definite advantages 
over the mixer type circuit used in our 
Playmaster 102 and 103 guitar ampli¬ 
fiers, most of which will be evident from 
the preceding discussion. 

A not-so-obvious disadvantage of our 
mixer type circuit was the need to place 
it in the valve chain at a point of rela¬ 
tively high signal level to obtain optimum 
performance. As well as being too far 
towards the output to allow conventional 
feedback, it meant that, with the single 
channel unit, all inputs were modulated 
at the tremolo rate. This precludes 
straight vocal reproduction while the 
tremolo is on. 

Our new circuit can function at low 
level, allowing modulation and individual 


effective illumination on the LDR and 
its consequent resistance. 

If a bass-cut or treble-boost effect is 
desired, partial cathode bypassing can 
be used, with a capacitor of around .047 
or 0. luF. 

The wiring diagram, figure 6, contains 
most of the detail required to assemble 
the unit. In fact, the layout might easily 
be incorporated in an existing guitar or 
organ amplifier chassis, with the neces¬ 
sary power derived therefrom. 

One assembly not shown in this dia¬ 
gram, but which can be seen in the 
underchassis photograph, is the tube con¬ 
taining the LDR and neon indicator. Of 
special interest is the means by which 
we allowed for adjustment of the dis¬ 
tance between the two devices. 

A Hin length of iin diameter bake- 
lised cardboard coil former was cut 
lengthwise and sprung open to take the 
iin diameter light dependant resistor. 
Two holes were drilled through the tube 
towards one end to take the NE2 neon. 
A suitable cement was applied to the 
ends of the neon which locked it in 
position across the tube. The LDR will 
be held firmly but can be slid along the 
tube. 

This mounting arrangement calls for 
one of two types of LDR. One is the 
Philips type B8-731-03 and the other 
the Mullard type ORP12. 

An additional facility which can be 
provided is a panel mounted tremolo 
speed indicator. It is simply a matter 
of connecting two neons in series, one 
associated with the LDR and the other 
mounted behind a bezel on the front 
panel. 

If a foot operated tremolo control is 
required, a shorting switch could be 
wired across one of the phase shift capa¬ 
citors of the oscillator which, when closed 
will stop the oscillator and thus the 
light fluctuation. 


An underneath view of the mains - 
powered unit pictured on the previous 
page . 

tone compensation for one set of input 
circuits (for example the lead guitar) 
while microphones and remaining instru¬ 
ments are accommodated via a second set 
of input circuits. 

All signals can then be mixed, using 
the conventional twin triode mixer, and 
amplified together through the power 
amplifier. 

In this application the input level 
would normally be about 40 millivolts. 
However, because the maximum 
level allowable into the circuit is as high 
as 1 volt, there can be some flexibility 
in placing the circuit in the amplifier 
chain. 

Our tests on the unit indicated that, 
with the cathode normally bypassed, 
maximum input advisable was 0.4V RMS 
giving an output of L6V RMS and an 
overall gain of 4 times. With the cathode 
unbypassed, maximum advisable input 
was IV for an output of 2V and a gain 
of 2. These figures will serve as a guide, 
but they will vary 
somewhat with the 


Shown below is the circuit of a transistorised " vibrato" 
adaptor, which can be used in series with the lead between 
guitar and a conventional amplifier . Since it does not 
incorporate an amplifier stage, it relies on the guitar 
having a margin of gain to spare . External and internal 
views of our prototype are shown at right. 
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Now revised and extended to include 


SMALL SPEAKER TRANSFORMERS 

(using latest bobbin construction techniques) 



The well proven and increasingly popular A & R range of Audio Trans¬ 
formers now includes Small Speaker Transformers designed to replace older 
types or for use in new equipment utilising low power audio output valves. 
These new transformers feature the latest bobbin construction techniques 
designed to eliminate reliability problems associated with the use of organic 
insulation materials. 


E. or 0. 
Height H in. 
Width 2j| in. 
Depth E. 14 in. 

Q.U in. 
Mounting 
Centres JiV ins. 


Series K. 
Height 1 \l in, 
Width 2 1 in. 
Depth U in. 
Mounting 
Centres 2-i in. 



^^Tsfor^ 


PHONE 89023? P.0. BOX 170 


Series 

Primary Impedance a( [oTs^cps&^Sc) C Secondarv Impedance Power Rating 

05 3.5 

5000 ohms. 

14 Henrvs 

3.5 ohms. 

7 Watts peak 

07 3.5 

7000 ,. 

14 .. 

3.5 „ 

7 „ „ 

05/15 

5000 ., 

14 „ 

15 „ 

7 „ „ 

07 15 

7000 ,. 

14 ., 

15 „ 

7 „ „ 

E5 3.5 

5000 ohms. 

12 Henrvs 

3.5 ohms. 

5 Watts peak 

E7 3.5 

7000 .. 

12 ,. 

3.5 „ 

5 „ „ 

E5 15 

5000 ., 

12 ., 

15 „ 

5 „ „ 

E7/15 

7000 .. 

12 „ 

15 „ 

5 „ „ 


| K7/15 

7000 ohms. 

19 Henrys 

15 ohms. 

10 Watts peak 

j K5/15 

5000 ,. 

19 ,. 

15 „ 

10 „ „ 

K7/2 

7000 „ 

19 „ 

2 „ 

10 „ „ 

K5 2 

5000 ,. 

19 ' „ 

2 „ 

10 „ „ 


NOW OUT! Latest 1964 Specifications and Price List for 
COMPLETE AUDIO TRANSFORMER RANGE 
at your local stockist or 

A & R TRANSFORMERS PTY. LTD. 

'THE TRANSFORMER PEOPLE', 46 LEXTON RD.. BOX HILL. 

INTERSTATE FACTORY AGENTS - PERTH: A. J. WYLIE PTY. LTD., 178 WELLINGTON ST. 

SYDNEY: WATKIN WYNNE PTY. LTD.. 21 FALCON ST., CROWS NEST. BRISBANE: A. F. HAROLD P/L. 

ADELAIDE: SCOTT THOMPSON LTD., 17 QUEEN ST/HOBART: HOMECRAFTS (TAS.) P/L., 199COLLINS ST. 
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The power supply requires little 
comment. It might be regarded as 
optional because, in many cases, the 
power can be derived from the main 
amplifier supply; the requirements 
being a 6.3 heater supply and a high 
tension of 170 volts at approximately 
4 milliamps. 

When assembled and working, it 
will be necessary to set the correct 
levels between modulated and 
unmodulated signals. The level with 
the depth control set for no modu¬ 
lation is determined by the resistor 
values in the fixed divider; the level 
in the other extreme, maximum 
modulation, will have to be set by 
adjusting the distance between the 
neon and the LDR. 



Be sure to cover the underchassis 
while the comparison of levels is being 
made, otherwise ambient light will up¬ 
set the signal level and swamp the fluc¬ 
tuating light. 

The output from the moving arm of 
the depth potentiometer should feed into 
a high impedance circuit, otherwise the 
output level will be lower with the mov¬ 
ing arm at the centre of the potentio¬ 
meter than at either end. This would be 
caused by division of voltage between 
the control and following circuit input 
impedance. 

An impedance of 1 megohm would be 
acceptable and this will generally take 
the form of a volume control or grid 
return resistor. If the unit is being in¬ 
corporated in an existing amplifier, the 
grid return resistor will not be necessary 
because the depth control network will 
provide a DC return path. 

Because of the foregoing impedance 
requirement, the tremolo adaptor is not 
suitable for feeding into a low imped¬ 
ance microphone or other circuit involv¬ 
ing, in most cases, an input transformer. 
It would be necessary to provide a sup¬ 
plementary jack or a slide switch giving 
direct access to the input grid. 


The transistorised 
vibrato adaptor 
can be assembled 
on a printed 
board as above 
(figure 8) or on a 
tagboard with eye¬ 
lets arranged in 
the appropriate 
pattern . The holes 
to be drilled in 
the moulded box 
are shown at 
right . 


Our success with 
the valve-type trem¬ 
olo circuit prompted 
us to develop an 
equivalent transistor¬ 
ised device. Because 
it is so compact and 
is self - contained, 
the transistor unit, 
as pictured, classifies 

itself, almost automatically, as an add-on As an add-on unit, it would be ideal 
unit rather than something to be built for use ahead of a guitar amplifier not 
on. The exception might be with all- equipped with a tremolo (or “vibrato”) 
transistor amplifiers which are, however, facility, 
still few in number. The whole unit is contained in a 



JltltlllllltllllllllllllllllllllllllltllllllltllllllltilllltlltllllMllllllllllllMllllllltlfftllllttllllllllKllllltlllllllllllllllllllllllllflltllllllllllllllllllllllltlllllllilllllllllllIttlIItllllllIt IlltlIMlllllllltI111!I Mill(tillItlllllII(IIIIIIlit HitllttlIIItIIIlilt IIIIIItllIItllllltlllllllItllllllllII(111^ 


I The Scotsman's 
I Paradise 

[ —■ for the thrifty ones 
I who want to SAVE! 



2 Quad 22 Stereo Contro1 Unit with f - Labcraft 605 turntable with All Bal- 
two Quad II Main Amplifiers ‘‘For = 3 ance arm AAA / 4] 4 / 

-r «*/■/« i Sjsr&.wra £193/4/- I stfS 0 ?.£38/11/3 


1 Orpheus 

tone arm and 


turntable with Primo A15 


£32/6/6 


= . .. 

ft. Wharfedale design speaker | ^ Orpheus Silex transcription turntable, 1 


4 2 cu. 

cabinets with 
12in Rola 

speaker . 


£10/16/- 


5 Orpheus Silex transcription turntable, = 
All Balance arm, Decca Deram cart- | 
ridge. 

Price . 


£42/14/8 


Labcraft 605 turntable with B & O 
ST/M arm and cartridge on ash base 
plus two 8in 
Wharfedale 
speakers . 


£46/19/6 




7 Pioneer SMB161 amplifier, Labcraft 
605 turntable, All Balance 
ADC770 cartridge plus two 
super 8 
RS/DD 

speakers . 


arm, 
Wharfedale 


8 


£137/1/2 


Pioneer SMQ300B amplifier, Orpheus 
turntable, Primo A18 all-balance arm, 
ADC770 cartridge. two Wharfedale 
RS/12/DD 
speakers. 

Price 


ie. two wnaneaaie 

£209 8/10 


9 Eilco transistor stereo amplifier, 
Orpheus turntable, Ortofon SMG212 
arm and SPU-G/T-E head, two Wharfe- 

SSF”.£163/18/4 


liHiiiiiiuiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiminiiiiii...... 

AND WE'RE NICE PEOPLE TO DO BUSINESS WITH , TOO! 
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GEfiACS MlCBO;EL£CT80Ni€ KIT 

iO m I 


) 



“PIPGRAS” HOLE PUNCHES 

'PIPGRAS Hole Punches are made from Alloy Tool Steel, and cut 
clean and accurate holes in sheet metal. They make a smooth, perfect 
hole without reaming or filing. 

SCREW TYPE, ROUND 

Supplied with "UNBRAKO" High Tensile Socket Screws and Wrenches. 
Cut holes in sheet metal up to 18 gauge. 


TYPE 

NOMINAL 

ACTUAL WATER PIPE 

PILOT 

PRICE 

NO. 

SIZE 

SIZE SIZE. (I.D.) 

DRILL SIZE 

EACH 

32.S 

'/jin 

0.507in 

Vi in 

21/8 

40.S 

Hin 

0.618in '/<'n 

5/J6in 

21/8 

48.S 

3 Ain 

0.742m 

5/16in 

28 /- 

56. S 

7 /»in 

0.884in Wm 

Hi n 

38 /- 

64.S 

1 in 

1,008m ~ 

Hin 

41 /- 

72.S 

1 '/bin 

1.133in 

Hin 

45/4 

76.S 

1 3/16in 

1.172in — 

Hin 

45/4 

80.S 

1 'Ain 

1.258in - 

Hin 

49/8 

88.S 

l%in 

1.382in 1in 

7/16in 

59/8 


With Heat Treated, High Tensile Steel Hex. Head Bolt and Nut. 
Cut holes in sheet metal up to 16 gauge. 


96.S 

1 Van 

1.512m 

— 

9/16in 

66/8 

112.S 

l 3 Ain 

1.762in 

1 'Ain 

9/16in 

76 /- 

128.S 

2in 

2.014in 

1 Win 

9/16in 

83/4 


'GENACS'' 

AUDIO ELECTRONIC KIT 
10 DIFFERENT CIRCUITS 

4 _ 

Electronic Experiment Board 
Educational—Profitable 

No Screws—Ports Plug In 
No Soldering—Clip-type Terminals 

Retail Price: £13/19/6 


CHESTS OF DRAWERS 



Three t>pcs of Galvanised Chests measuring l7'/sin x 6-Viin x 
llVnin. containing J6 drawers, each measuring fi-Vain x 
.Wain x 2 l/ »in. 

• TYPE CM). I. With 16 undivided drawers. £3 5 . 

• TYPE C.D.2. With 16 triple compartment drawers. 
£3/ 14/. 

• TYPE CM).3. With 8 triple compartment drawers, and 
8 undivided drawers. £3/10/. 

The Chests are finished in blue hammertonc stoving enamel, 
are complete with identification cards and packed in strong 
corrugated cartons. 

Provision is made for all units to be bolted together in tiers. 



A 1 7 , /bin x 6Y»in x Il%in Galvanised Chest containing 4 
full-length drawers each measuring 15T4in x 6-V*in x 2'.sin. 
finished in blue hammertonc .Moving enamel. £3 5 . 


GENERAL ACCESSORIES PTY. LTD. 


N.S.W.: 100 Clarence St..Sydney. Phone: BX 445I. 

443 Concord Rd., Concord West. Phone: 73 0211. 

86-88 Bathurst Rd., Orange. Phone: 2055. 

Pirie St., Fyshwiclc, Canberra. Phone: 9 0035. 

VIC.: 153 Sturt St., South Melbourne. Phone: 690 000. 
SOUTH AUST.: 55 Flinders St., Adelaide. Phone: 8 5317 


QLAND: 50 Little Edward St., Brisbane. Phone: 2 3093. 

N. Q'LAND: Cnr. Ingham Rd. & Echlin St., Tow $vil| e . 
Phone: 6061. 

WEST AUST.: 437 Murray St., Perth. Phone: 21 2501. 
TASMANIA: Home Crafts Pty. Ltd., Hobart, Launceston, 
Burnie. 
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small plastic case of the type used for 
many earlier projects and measuring 
41 x 25-8 x 1 5-8 inches. An input 
socket for the guitar, and an output 
plug for insertion into the amplifier are 
all the external connections necessary, 
while an ON/OFF switch and tremolo 
rate adjustment constitute the controls. 

From the circuit (figure 7) it will be 
seen that the only components associated 
with the guitar signal constitute a di¬ 
vider network comprising a 47K resistor 
and a light-dependant resistor. The re¬ 
mainder of the circuit constitutes the 
fluctuating light source— a multivibra¬ 
tor loaded by a special low-current lamp. 

The divider network will introduce an 
insertion loss into the signal; depending 
on the illumination of the LDR. The 
loss should be kept to a minimum be¬ 
cause of the need to advance the ampli¬ 
fier colume control to compensate and 
the change in signal level between on 
and off conditions. 

A loss of 5 to 8dB was incurred in 
the unit shown here. To ensure mini¬ 
mum loss, without seriously affecting the 
depth by which the signal is modulated, 
we limited the power delivered to the 
lamp and thus the average illumination 
on the LDR. This measure also mini¬ 
mises battery drain and contributes to 
longer battery life. 

The special lamp used is of the Post 
Office switchboard type, rated at 6 volts, 
40 milliamps, and was purchased from 
British General Electric of Clarence 
Street, Sydney. 

Due to the spread in transistor char¬ 
acteristics, some individual circuits may 
require a slight change in the value of 
the bias divider network components to 
allow correct operation and also achieve 
the desired frequency. 

Duplication of the unit is simplified 
by the preparation of a printed wiring 
board (figure 8) which can be made up 
by the constructor as detailed in the 
June, 1961, issue. However, anticipating 
the desire of many readers to use matrix 
board and eyelets instead of printed 
wiring, we have placed all holes at inter¬ 


total sample introduced at the begin¬ 
ning of the column. 

Other detectors consist of devices 
which function as diodes. One such as 
the argon detector, which has a radio¬ 
active cathode and an anode. Argon 
gas must be used as carrier gas. The 
organic gas component from the chro¬ 
matograph enters with the argon and 
causes variation of the flow of electrons 
between the cathode and plate. 

Another form of detector is the cross 
section ionisation detector described by 
Jarrell Ash. It is also a diode and con¬ 
sists of a brass case coated on the inside 
with radioactive strontium 90 as an 
emitting substance or cathode. It has 
an anode and a gas inlet and outlet. 
The passage of energetic radiation 
through a gas in an ionisation chamber 
produces ion pairs and these charge car¬ 
riers are collected by application of a 
potential between the cathode and anode 
of the ionisation chamber. The rate of 
current flow between the anode and 
cathode indicates the type of gas present. 

The output from all these detectors 
may be used in a variety of ways. They 
can be used to operate recording pens, 
which produce written graphs on paper, 


| PARTS LIST— jj 

!; Transistor Unit ;! 

1 Small plastic box 41 x 2J x 1 Jin l 

inside. u 

|j 1 Printed wiring board to suit or Z 
|> matrix board 18x8 holes with z 
<! eyelets. 

<! 4 Penlight cells with holder. j 

1 OC7] transistor. 

|| 1 OC74 transistor. s 

\ 1 Light dependant resistor (LDR). I 

j! ORP12 or B8-731 -03. i 

i 1 6V, 40mA post office switchboard ? 

<[ type indicating lamp. ? 

1; 1 Slide switch. 

1 2K poteniometer. 4 

1 Phone plug and socket similar to Z 

<► guitar plug. ? 

<! 1 5uF 6V electrolytic capacitor. ][ 

\ The following 1-watt resistors: ? 

!; 47K, 39K, 15K, 6800, 4700, 2700, \ 
33 ohm. <[ 

Sundries: Spacers, shielded wire, 

<! nuts, bolts (one 1-£in), foam rub- 7 
ber to hold battery. J> 

vals of 1 inch to coincide with matrix 
board. Whichever is used — printed 
wiring board or matrix board — the lay¬ 
out will be the same. 

The supply is obtained from four pen- 
light cells mounted in a plastic holder. 
The leads are soldered directly to the 
studs at the top of the holder to allow 
it to fit into the plastic case as shown. 

Wiring complete, a block of sponge 
rubber is placed over the cell holder 
and the wiring board pressed into posi¬ 
tion on the bolt and spacer (see photo¬ 
graph). A nut will hold the board in 
position while the bakelite back of the 
case is also fitted and a final nut used 
to complete the assembly. 

It must be kept in mind that tremolo 
modulation should not be applied to 
bass notes due to the possibility of un¬ 
desirable beat notes occurring. Elec¬ 
tronic organ constructors will be well 
aware of this. 


they can operate tape punching 
machines, or one of the many more re¬ 
cently developed “writing out” devices. 

Gas Chromatographs can be either 
small bench-type affairs or impressive 
consoles, depending on the use to which 
they are to be put. It is impossible 
to give a full list of the various mat¬ 
erials which can be analysed by the in¬ 
struments, but here are some of them. 
Alcohols, esters, amines, fatty acids, aro¬ 
matics, aldehydes, hydrocarbons, natural 
gases, plastic monomers, essential oils, 
combustion products, air pollution sub¬ 
stances, benzols, liquefied gases, syn¬ 
thetic perfumes, and so on. 

All those named can be readily sep¬ 
arated into their 'various components. 
The subject is a vast one and I trust 
that what I have been able to describe 
has been enlightening. For information 
I am indebted to Drug Houses of Aus¬ 
tralia Pty. Ltd., Anax Division, agents 
for the Jarrell Ash Chromatographs, and 
to Philips Electrical Industries Pty. 
Ltd., agents for the French apparatus 
made by Jobin Yvon. Many of the 
illustrations have been taken from 
various journals kindly lent by these 
firms. 


“OXFORD” 

INSTRUMENT CASES, 
CHASSIS ANO PANELS 

Radio & Hobbies, May, June, July, 


1964 

MULTI METER 

Case and Fittings. 5 10 0 

Printed Panel. 1 10 0 

Engraved Panel. 3 5 0 

Plus 121% tax. 

Radio & Hobbies, April. 1964 
52 M/C TRANSMITTER 

Case. 1 12 0 

Chassis. 3 10 0 

Printed Panel. 19 6 

Engrave. 2 10 0 

Plus 12i % tax. 

Radio & Hobbies, Feb., 1964 
G.D.O. WIDE RANGE 

Case. 2 7 6 

Printed Panel. 19 6 

Engrave. 2 10 0 

Plus 12i% tax. 


PHILIPS DIGEST 2, VOL. 3 
MINIWATT “TWIN EIGHT” 
STEREO AMPLIFIER 

Case and Chassis. 5 5 0 

Printed Panel. 19 6 

Engrave. 2 10 0 

Plus 121% tax. 

PHILIP'S DIGEST 7, VOL. 3 
HIGH QUALITY 60W GLASS 

Chassis. 3 5 0 

Plus 12 i% tax. 


ALL GOODS PLUS FREIGHT. 
SLIGHTLY HIGHER FROM 
AGENTS. 

A. H. Nichols and Co., 

22 Elizabeth Street, 

EAST BEN TLEIGH, MELB., 
Victoria. 97-4252. 

Gerrard and Goodman Limited. 
192 Rundle St., ADELAIDE. 
8-0242. 

Homecrafts, Tasmania. 

199 Collins St.. HOBART 
2-2711. 

Pakbar Pty. Ltd., 

38-44 Stone St.. WEST PERTH. 
Tel. 28-2431. 

Martin De Lunay Pty. Ltd., 
Darby St., NEWCASTLE. B4741. 

Broadway Electronics Pty. Ltd., 
52a Keira St., WOLLONGONG. 
2-1402. 

D. Irvine and Co., 

401 George St., BRISBANE. 2-4310. 

Manufactured by: 

HEATING SYSTEMS 

PTY. LTD. 

97 MARRIOTT STREET, 
REDFERN, N.S.W. 
69-3764 69-7616 


CHROMATOGRAPHY (Co,L fnm Pag. 14) I 


Radio, Television & Hobbies, August, 1964 


43 

































WHEN GREEN IS NOT FOR SAFETY 

Of several topics discussed this month, by far the most important is 
the one concerning the colour coding of power cords. If you are in 
the habit of taking this for granted, it may come as a shock to realise 
that many imported devices use codes completely different from those 
regarded as standard in this country. 


1VTY first comment this month concerns 
a reader’s letter (reprinted below) 
prompted by the de-magnetising story 
which appeared in the June issue. The 
letter, reproduced herewith, is from Mr 
H. G. H. of Mildura, Victoria who 
is apparently a watchmaker by trade. 
I suggest you read his letter at this stage. 

As he suggests, there are a number of 
interesting points about the process of 
demagnetising. First there is the ques¬ 
tion of passing the object right through 
the coil, rather than in and out of it. 
Frankly, I am unable to see any par¬ 
ticular merit in either method, apart 
from convenience. The main require¬ 
ment in demagnetising is to produce a 
slowly decreasing AC field, of which the 
slow withdrawal is one method. How¬ 
ever, I fail to see that the direction of 
withdrawal, relative to that of insertion, 
can possibly have any effect. 

The second point, the effect of the 
earth’s magnetic field, is more readily 
appreciated, and it is easy to understand 
that this would be important where very 
small parts were involved. Such was 
not the case in the situation I related, 
but, in any case, I’m afraid I cheated on 
this one; I inserted and withdrew the 
objects vertically! 

OVER CAUTIOUS? 

In regard to the warning I gave con¬ 
cerning watches, it would appear that I 
was being somewhat over-cautious. 
Nevertheless, it is interesting to note, 
in the last sentence of H.G.H.’s letter, 
that someone else is apparently worried 
about hairsprings vibrating in sympathy 
with a 50cps field. 

But, quite apart from this, I found the 
last part of the letter most interesting, 
partly because it seems to be such a 
logical solution to the problem, and 
partly because it emphasises the point I 
made earlier; that the main factor in de¬ 
magnetising is the progressive reduction 
of the field strength. 

All of which makes very interesting 
reading, and I am most grateful to 
H.G.H. for the trouble he has taken to 
write to me and present these points for 
the benefit of myself and other readers. 

And now for the colour coda story. 
Have you ever stopped to consider that 
imported test equipment might not 
necessarily meet the same safety stan¬ 
dards as that manufactured locally? 

I’m afraid I hadn’t until recently, 
when a colleague related a rather dis¬ 
turbing experience, which immediately 
put me on guard. I am relating it here 
in the hope that it will have the same 
effect on my readers. 

My colleague had decided that a cer¬ 
tain type of Japanese test oscillator was 
just the thing he needed for use in the 


field, or as a spare unit in the workshop. 
Accordingly, he placed an order with his 
usual dealer and the unit was duly 
delivered. 

Now my colleague is something of a 
Doubting Thomas by nature and not 
inclined to accept things at their face 
value; at least where his personal safety 
is concerned, anyway. So, on observing 
that the unit was fitted with a three-core 
flex—but no plug—he decided to check 
the connections inside the instrument 
before fitting a plug. 

The cable was coded in the conven¬ 
tional colours—red, black and green—so 
it would have been easy to assume that 
the green connected to chassis and that 
the red and black were treated as active 
and neutral respectively. However, a 
few measurements with the ohmmeter 
soon disillusioned him. There was no 
connection between the green lead and 
chassis, but there did appear to be a 
very low resistance between the green 
and black leads. 

Opening the case confirmed this. The 
green lead was connected to the same 
internal terminal as the black lead, 
being, of course, one side of the power 
transformer primary. What a nice little 
trap for the unwary. 


1 COMMENTS ON 

Dear Sir, 

1 always take an interest in your art¬ 
icles, but this month the interest was 
different . I think I have the practical 
knowledge, rather than you. You may 
find my comments interesting. 

The method of demagnetising you 
adopted is quite practical; we have used 
it in my place of business for about 30 
years, but with slight differences. We 
prefer to pass the tool (or watch) right 
through the solenoid, slowly. 

If, say, a pair of tweezers is passed 
through in a north-south direction, the 
tool will still be magnetised sufficiently 
to lift a jewel screw. (You can get 
50,000 small jewel screws into a 
thimble!) In this case the tool is mag¬ 
netised by the earth's field. The remedy 
is to use an east-west direction. 

1 disagree with you that a watch can 
be damaged by this treatment. Of course, 
it stops dead while in the flux, but gets 
going again as soon as removed. 1 have 
yet to see a watch damaged even by our 
"super” demagnetiser, which is lib of 
20 B and S wire wound in a coil with 
about a 2-inch hole in the centre. This, 
when connected straight on to the mains, 
throws a powerful field. You can only 
leave it switched on for a few seconds, 
as you can imagine! 


Connected to a three-pin plug in the 
conventional manner, this arrangement 
will have one of two possible effects 
when plugged in to the mains, depend¬ 
ing on the active-neutral polarity of the 
socket concerned. If the black lead 
happens to be connected to the neutral 
side of the socket there will be no fire¬ 
works and the instrument will function 
normally—but with one serious catch. 
There is no earth on the instrument 
case, even though the user thinks there 
is, and it could deliver a dangerous 
shock in the event of an internal break¬ 
down. 

If the socket connections are reversed, 
and the black lead is connected to the 
active side, the supply fuse will blow. At 
the very least this would be incon¬ 
venient, while it could be quite embar¬ 
rassing if it happened for the first time 
in a customer’s home. 

At this stage my colleague was not 
sure whether this unit was an isolated 
case, or whether it represented standard 
practice for that manufacturer. In any 
case, he intended to mention the point 
to the dealer at the first opportunity. 

At it turned out, this occurred sooner 
than expected. The unit proved to be 
faulty in another respect and was re¬ 
turned to the dealer for replacement. 
When my colleague raised the point 
about the power cable, the dealer im¬ 
mediately checked the second unit. This 
proved to be the same, suggesting that 
the original case was no mere accident. 
Unfortunately, this was the only other 
unit in stock at the time, so further 
checks were not possible. 

However, further confirmation came 
from another source. One of the deal- 


DEMAGNETISING 1 

At the same time, when a “non-mag- 
netic” watch becomes magnetised, which 
is quite common, it is obstinate to de¬ 
magnetise, and we prefer to use a lower 
powered coil, connected to a 10-volt 
secondary of a transformer, place the 
watch in it for a time and let it "soak,” 
then withdraw. 

Also, we feel that a watch which is 
completely demagnetised is more likely 
to have its timing altered by stray fields 
than one which has a slight magnetic 
bias, but we have never put this to a 
practical test. 

The modern method of demagnetisa¬ 
tion is somewhat different, but l have 
had no practical experience of it. It 
should interest you. A coil of rather 
lower inductance is used and switched to 
connect to a large, highly charged capa¬ 
citor. The article to be demagnetised is 
placed in the coil and is left there. On 
connecting the coil to the capacitor, an 
oscillatory current is set up, which, be¬ 
ing damped, dies away, and the article 
is demagnetised. A frequency is used 
which is sufficiently high to ensure that 
a hair-spring cannot vibrate in sympathy, 
which some claim can happen at 50 
cps, and then demagnetisation is not 
complete, they say. 

Yours faithfully, H.G.H. 
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er’s own staff members revealed that 
he had also purchased one of the units, 
and found it wired in the same manner. 
Until now he had simply regarded it as 
a freak mistake. 

And, to cap it all, my colleague heard 
of yet another case, by a roundabout 
route, later in the same day. In this 
case, the person concerned had wired 
a three-pin plug to the cable in the con¬ 
ventional manner, plugged it into the 
power point, and blown a fuse. He was 
somewhat irate about the whole thing! 

This was the final straw as far as 
my colleague was concerned. He had 
no way of knowing whether the dealer 
concerned intended to take any action, 
so he decided the best thing to do was 
initiate some action himself. As he 
put it, “I don’t want somebody’s death 
on my conscience, no matter how in¬ 
directly.” 

Being a little unsure just where to 
start, he first contacted the Sydney 
County Council. They were most help¬ 
ful and offered some valuable advice 
concerning the general position of ap¬ 
pliances, both local and imported. How¬ 
ever, they pointed out that they had no 
power to act in this matter, and that 
the correct organisation was the Elec¬ 
tricity Authority of N.S.W. 

When contacted, this organisation re¬ 
sponded immediately. The gentleman 
concerned wanted to know all the de¬ 
tails; the make of the instrument, the 
dealer from whom it was purchased, the 
distributors for the State, and the im¬ 
porters. As it happened my colleague 
could supply only the maker’s name and 
the dealer, but this was at least a place 
from which to start. 

"REQUEST" FIRST 

The official intimated that, for a start, 
he intended to contact the importers and 
“request” that they rectify the trouble. 
While legal action was possible, his ex¬ 
perience was that it was normally much 
quicker—and a good deal cheaper for 
all concerned—to treat such cases in this 
manner. It was seldom that anybody 
failed to respond to a polite request, but 
the legal processes were there if re¬ 
quired. 

So, in fact, it proved to be. The 
official rang my colleague two days 
later and gave him a full report on the 
situation. He had contacted the Sydney 
agents of the importing firm and they 
had immediately agreed to recall all 
stocks of this instrument and have the 
fault corrected. A letter from the Elec¬ 
tricity Authority had also been forward¬ 
ed to the importer’s head office in Mel¬ 
bourne, requesting that the matter be 
be taken up with the manufacturers in 
Japan. 

Finally, the official indicated that the 
Electricity Authority was always anxious 
to hear of any electrical device which 
appeared to contravene the normal laws 
of safety. I imagine that similar or¬ 
ganisations in other States would be 
equally co-operative. 

In relating this to me, my colleague 
added a rider which should lend further 
emphasis to the story. It seems that 
his suspicious nature in such matters is 
due to an earlier unnerving experience. 
This was when he discovered that stan¬ 
dard practice in Germany is — or was 
—to code the earth lead red. 

Pause for a moment and think what 
that could mean! 

So, with the increasing number of 
imported electrical and electronic items 
on the local market, it would be wise 


Make happy hours even happier 

Tape recording adds fun to so many occasions — great at a party, for 
family fun, for recording music. For all these purposes, and for a 
variety of practical uses such as dictation or recording conferences, 
B.A.S.F. MAGNETIC TAPE is the best. It’s the tape the 
tape recorder manufacturers recommend. It’s the tape the experts 
use. It’s the tape the Australian public prefers. Eight government 
departments and over 100 commercial radio stations use B.A.S.F. 
Its exclusive Mirror Finish surface ensures perfect recording 
and playback; it is outstanding for its sensitivity, low distortion, 
excellent frequency response and magnetic stability; and with 
Mirror Finish B.A.S.F. tape, your recorder 
heads last 5 times longer! 

Available in all sizes in 
Standard, Long-Play, 

Double-Play and Triple-Play 
types at your local retailers. 


Tape it on 


This 80 Page Colour Book on Tape 
recording costs only 6/- at 
most BASF dealers 


★ A history of Magnetic Tape 
Recording ★ How Tape Re¬ 
corders work ★ How to select 
Magnetic Tape and Tape 
Recorders for all uses ★ How 
to have fun with Tape Record¬ 
ers ★ Making your own enter¬ 
tainment ★ Making sound 
effects Magnetic Tape in 
business, advertising, retail 

tores, etc. ★ How to add 
Sound tc slides or movies 

★ Operating, editing and main¬ 
tenance hints. 


If your tape dealer cannot supply , send postal 
note for 6/9 (which includes postage) to 

"BASF Tape Manual" 

Box 882, G.P.O., Sydney for your copy by post. 
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MASTER ELECTRICS PTY. LTD 

i 


A WHOLLY OWNED 
SUBSIDIARY OF 
■ MOTOR SPARES LTD. 



TMK 

MD-120 

MULTI¬ 

METER 

Ranges DC Volts 
0-3-30-60-300 600- 
3000 (20,000 ohms 
per volt). 


AC Volts: 0-6-60-120-600-1200 (10,000 

ohms per volt). DC Current: 0-60 uA, 
0-12-300 mA. Resistance: 0-60K-6 meg¬ 
ohms (300 ohms -f 30K at centre scale). 
Decibels: —20 dB to +63 dB. Out¬ 
put Jack: For audio measurements. Of! 
Position. 

A compact and very useful Multimeter— 
Modern Styling with large easy to read 
scale. Dimensions: 3-j x 4£ x 1 inch. 

In P c ri Ta* £7/11/11 



RECORD PLAYER WITH 
AMPLIFIER 



HIOKI MODEL SE 37B 

Multimeter with Push Button Switch 
System. With this meter required 
range can be selected quicker and 
with less risk of damage to meter 
than with any other type of meter. 
Sensitivity is 20,000 O.P.V. DC and 
8000 O.P.V. AC. 

Ranges are as follow:— 

DC Volts 0-1. 10, 50. 250, 500. 1000. 
\C 0-10, 50, 250, 500. 1000. 

DC Current 0 to .5. 10, 50 ma. 
Resistance 0-5K, 500K. 5 meg ohms. 
Capacitance 250 PF to .02 mfd. 
Dimensions—51 x 2 x 31 inches. 
Weight lib 5oz. 


3-speed motor, with aut'*. rta tic start. Rood 
quality pick-up with qr- ^tal cartridge and 2 
stylii. Case in wood r .,vcred with vynex. Very 
attractive appearancr Price on , £ 13 /./.. 


Price only £7/19/6 
Plus 12i% Soles Tax 
Total £8/19/5 plus freight 



Vega B1 Germanium Radio 

This radio is operated by a germanium diode 
and has a High O tuner that provides a much 
clearer reception than that of the older-type 
crystal sets. An outdoor aerial and earth 
are necessary for long-distance reception. For 
local reception, a lead with clip is ^ C/ 
supplied and a crystal earpiece. Price JL • 



WIZARD 1T1-1 
SIGNAL INJECTORS 


Just arrived, a shipment of Wizard Signal In¬ 
jectors Model ITI-1. This Unit is ideal for ser¬ 
vice of transistor radios, television receivers, 
amplifiers, tuners, etc: it produces a signal which 
makes it suitable for signal tracing in AF, IF 
and RF circuit, works off a 4 penlitc cells, has 
indicator light, measures l%in x 1*4 in x 5in 
and weighs 4oz. Price £1/18/6 plus 12*/i% 
sales tax or £2/3/0 including tax plus postage. 



j i i wi 11 ~'~ TilT ( ^i~ : 


TECH MODEL TC2 
VALVE TESTER 

Operates 0 'from 240AC supply 

Will test all modern type tubes with miniature 
7-pin. minature 9-pin Octal and Loctal 
Sockets. This Tester will check filament 
continuity, short circuits in any elements and 
also emission. Overall size is lOin long. 
8 V* wide, 3 inch deep. Meter size 3 inch 
x 3 7 /b inch. Instruction and valve data sheets 
are in metal drawers at bottom of tester. A 
really compact job ideal for portable use or 
on the bench. Weight 5141b. 

PRICE IS ONLY £15. 

Plus 1 2 }% Soles Tax. 

TOTAL, £16/17/6 plus postage. 


MODEL 
K116 
VACUUM 
TURE 

VOLTMETER 

A good quality V.T.V.M. in heavy steel 
cabinet, it has a 4+inch meter with clear 
scales. Wide frequency response permits 
measurements from 15 cps to 5 me on the 
AC ranges. 

SPECIFICATIONS: 

DC Voltage: 0-1.5, 15, ‘50, 150, 1500 
(15KV or 30 K.V with special probe). AC 
Voltage Sine Wave: 0-1.5, 5, 15, 50, 150, 
500, 1500 r.m.s. Peak to Peak: 0-4, 14, 40, 
140, 400, 1400, 4000. Resistance 0-1000, 
10,000, 100,000 ohms, 10 meg, 1000 meg. 
'nput Resistance: D.C.V. 11 meg (1 meg 
in probe). Accuracy: D.C.V. plus or minus 
3 p.c. of full scale; A.C.V. plus or minus 
5 p.c. of full scale. Ohms within plus or 
minus 3 p.c. total scale length. Decibels: 
minus 20 to plus 65 DB. Zero centre for 
adjusting FM detectors. AF-RF Response 
(at terminals) plus or minus 3 p.c. 30 cps 
to 500 KC; plus or minus 10 p.c. 15 cps 
to 5 MC. 


★ SPECIALS ★ 

1. Stcthoscopic Headphones complete with cord 
and plug, hi-impedancc -crystal type. Price 
only 15 - pair. 

2. Miniature Radio Tuners, slug tuned with 
coil and dial, broadcast band, 9 6 ea. 

3. Coil Formers, green plastic. 3 8in. Diam. 
with adjustable ferrite slug, 1/6 ea. 

4. Piezo Crystal microphones Type X43 re¬ 
sponse 60-8000 cps. Finished in grey ham- 
mertone. 42 - each. 

5. P.V.C. 102 Single Gang dielectric type 
complete with dial. 10/- ea. 

6. Job Loop Aerials wound with plastic coated 
low loss wire, 2/- ea. 

7. Bargains in Lug Strips. 

9 Lug. Price 9d each. 

7 Lug. Price 7d ea. 

5 Lug. Price 5d ea. 

8. Vernier Dials—2^in Diam. to fit 14in 
shaft, all brand new and boxed. Ideal 
for Instruments. Communications Receivers, 
etc. Price, 25/- ea. 

9. Transistorised microphone mixers. 4 inputs, 
high impedance with independent controls, 
h.gh impedance output, operates from a 9- 
voit battery. Gain approximately 6 dB. 
Excellent for mixing speech with music, 
etc. Price £4/16/-. 

10. Transistor checker—tests all types of tran¬ 
sistors, including power transistors, also 
checks all types of diodes and rectifiers, 
clearly marked—direct reading scale, cali¬ 
brated in current and voltage gain. ICO 
(collector cut off current) and good-bad 
indication for diodes or rectifiers. Meas¬ 
urements, 7in x 434in x 3 3 4in. Price 
£15, plus 12Vi per cent sales tax. 

11. Filter Chokes 60 mA. High Inductance— 
. all brand new. Price, 12/6 each. 

12. Shielded RF Coils, air cored, suitable for 
Broadcast Band. Price, 3/6 each. 


SPECIAL NOTICE 

All parcels sent Registered Post unless other¬ 
wise stated. Postage or Freight must t>e 
Included with order. 


£26/6/6 



547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROUGHOUT VICTORIA AND RIVERINA 
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to take none of the power cord codings 
for granted. 

Test them, and be sure. 

And if you do strike a non-standard 
arrangement, don’t leave it to the other 
fellow to do something about it. Contact 
the appropriate authority, you’ll find 
them most co-operative. 

Strangely enough, within a few days 
of the aboverrelated happenings, a cus¬ 
tomer approached me on another safety 
question. The story which ultimately 
unfolded is well worth telling, and I 
had planned to do so at this point. 
However, space and a desire not to 
completely exclude straight technical 
problems, suggest that this might best be 
held over until next month. In the 
meantime, here is a story from my 
workshop notes. 

Even the simplest service jobs can 
have pleasant and interesting overtones 
—pleasant in the way of hospitality; 
interesting in the technical sense. 

One evening recently, I was called to 
a nearby home to service a TV set 
which had lost its sound, even though 
the picture seemed to be perfect. This 
the owner reported over the phone, 
adding that the sound could just be 
heard as a faint scratching noise, with 
the volume control turned right up. 

Without trying to go into details, I 
warned him not to operate the set that 
way, in case it should suffer more dam¬ 
age. 

OUTPUT TRANSFORMER 

What I had in mind was that the 
trouble could have been due to an open- 
circuited output transformer or an open- 
circuited loudspeaker voice coil; perhaps 
I should say a “virtually open-circuited” 
this or that, with just enough break¬ 
down resistance to produce a vestige of 
sound. But, whatever the cause, the set 
was better “off” than “on.” 

Output valves don’t like being oper¬ 
ated with little or no plate voltage, 
while valves and sockets don’t take 
kindly to the peak voltages which can be 
generated if. alternatively, they are 
operated at high signal level with no 
output load. 

With these thoughts in mind, I made 
sure that I had a range of replacement 
output transformers on hand and sallied 
forth. 

When a substitution of a new output 
valve indicated that this was not the 
fault, I had to take the chassis out of 
its cabinet and look further. As I had 
suspected, the trouble was in the output 
transformer, being an open - circuited 
primary winding. 

Examination of the loudspeaker 
showed it to be a 2-ohm type and 
among the transformers on hand I 
found a suitable replacement with holes, 
fortunately, just the right distance apart. 
Since the set was an aging model from 
a defunct manufacturer, I felt quite 
justified in fitting the transformer I had 
on hand, rather than delay matters in 
a perhaps vain effort to find an exact 
duplicate of the original. 

I duly connected the plate and B- 
plus leads permanently into circuit but 
looped the secondary leads to their 
destination in such a way that they 
could be reversed easily. Then I dis¬ 
connected the feedback resistor running 
back from the voice coil winding, and 
switched on. 

Shortly, thereafter, sound issued from 
the speaker and that was that—almost! 
Next I touched the feedback resistor 
quickly on to its tagstrip and a loud 


chirp indicated that the feedback was 
positive instead of negative. Reversing 
the transformer secondary leads soon 
fixed that and, in short order, the set 
was “back on the air,” as good as ever. 

The pleasant interlude came with a 
clean towel, warm water and a cup of 
tea, timed just nicely to coincide with 
the finish of the job. 

To be sure, servicemen can’t afford 
to stop everywhere for cups of tea but 
one at the right time is very welcome 
indeed! 

As I sipped it (now in my own time) 
I reflected on the occasions when I’ve 
had to watch clients enjoy refreshments, 
while I sweated over a job, without as 
much as a cool drink being offered. 

Servicemen are human, you know! 

A couple of weeks later I met the 
lady of the house, quite by accident 
and, as much as anything for something 
to say, inquired about the set. 

“You know,” she said, “your visit 
cured a bad habit that set’s had for 
months. It used to alter its volume up 
and down and we’d have to keep read¬ 
justing the volume control. . .” 

Apparently, without knowing it. I’d 
earned my tea twice over. 

The interesting thing is that output 
transformers sometimes produce just 
this effect. Apparently, a spot of verdi¬ 
gris appears somewhere in the winding 
due, perhaps, to someone having hand¬ 
led the wire at that point or to a drop 
of perspiration. 

A resistance path develops, either 
directly in series with the winding or 
between turns or layers. Depending on 
temperature, humidity, charring of the 
adjacent insulation, peak audio signals 
and so on, the weak spot modifies the 
efficiency of the primary winding, caus¬ 
ing the kind of volume variation com¬ 
plained of. 

Sooner or later, the circuit opens 


right up and a breakdown is reported, 
as happened in this case. 

But I wondered what I would have 
done had I been called to service the 
set when it was suffering from volume 
variation. I wonder whether I would 
have been able to pick that failing 
transformer in one, or would I have had 
to embark upon the wearisome trial- 
and-error kind of approach that inter- 
mittents often demand? 



CONNOISSEUR’S 1 


KEF B1814 

WOOFER 

One of the larg¬ 
est diaphragms 
in the world, it 
has over twice 
the area of a 
12in round unit. 

Superb low fre¬ 
quency reproduc¬ 
tion; size 18in x Min x 41in; im¬ 
pedance 15 ohms; max. power 25 
watts; frequency range 25 c/s to 
1 kc/s; fundamental resonance 
20-25 c/s. PRICE £48. 

ASDIC STEREO SPECIALISTS 

166 Glebe Rd. r Glebe, N.S.W. 68-1014. 

BRISBANE AGENCIES 

16 Stanley St., Sth. Brisbane. 4-5466. 




INTRODUCING 
Mk II ^ HT 


BATTERY 

SUPPLY 




The most 


advanced 


electronic ignition 


system 

Only two mounting bolts 
— only three wires to 
connect—reliable missile 
type transistor. 


POINTS 


CASE 

EARTHED 


12/12 WARRANTY 


More m.p.g.—more power—less maintenance—used by leading racing 
drivers, fleet and private vehicles. 3 models 12V -h earth, 12V “* 
earth, 6 Volf ~ earth, £29/5/- inc. s.t. Transformer only £14/12/6, 
see RTV & H., April ’64. 

TELECTRONICS PTY. LTD. 

INDUSTRIAL ELECTRONIC ENGINEERS 

224 VICTORIA AVE., CHATSWOOD, NSW. 41 8529 — 40 2370 
VICTORIA: K. KAIRES & CO., 4 HILL COURT, MACLEOD 45 4953 
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the 

NEW ROLA 



TWEETER 


This new Rola Twin Cone Speaker is 
a low-cost moving coil unit which 
covers the extreme high-frequency 
range smoothly, efficiently and with 
considerably lower distortion than is 
encountered with electrostatic types. 



RODUCTS 


Its frequency response is within ± 3 dB from 
the 4 K cs. crossover point to 16 K. cs. In com¬ 
bination with its special diaghragm assembly 
the powerful Fluxmaster magnet which pro¬ 
duces a Gap Flux Density of 9,300 Gauss 
ensures the excellent transient response essen¬ 
tial in an extended range loudspeaker. The 
new 5FX's Twin Cone construction ensures that 
the high frequency output is distributed evenly 
over a wide angle in the horizontal plane. Its 
power handling capacity is high. When used 
with a simple capacitance network which will 
protect the 5FX against frequencies below 
2 K/cs. the tweeter will comfortably handle, 
on speech or music, the output of amplifiers 
rated up to 15 watts r.m.s. 


MORE DETAILS FROM ALL ROLA DISTRIBUTORS 


THE BOULEYARD, RICHMOND, VIC. 42 3921. N.S.W.CALTEX HOUSE, KENT ST, SYDNEY. 27 6147. 
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The questions which introduce this month's instalment of "Answer 
Man" have largely to do with television aerial problems. Since most 
readers will also be television viewers, the questions and answers should 
be of fairly general interest. So also should those which follow. 


Which is the best 
kind of lead-in for 
television systems, 
plastic twin lead or 
coaxial cable? 

If usage is any criterion, twin lead 
would probably win hands down, since 
it is almost universal in ordinary sub¬ 
urban domestic installations. It is popu¬ 
lar because it is quite efficient for the 
average location, is easy to install, and 
is relatively inexpensive. 

However, it is not always a good 
choice for seaside areas or where there 
is a risk of industrial fouling, since 
damp, partially conductive deposits on 
the surface of twin lead — or “ribbon” 
—markedly reduce its efficiency. 

Twin lead can also give trouble in 
situations where it is exposed to more 
than its share of wind. Unless systema¬ 
tically supported, constant flapping can 
cause ultimate fracture of the conduc¬ 
tors. 

In fact, there are forms of twin lead 
which are expressly designed to over¬ 
come these difficulties. One such lead 
is oval rather than flat in cross-section 
and, according to its manufacturer “fea¬ 
tures an extremely thick coating of pure 
virgin foam polyethylene insulation, 
super flexible 20 strand pure copper con¬ 
ductors.” 

The rest of the story on this product 
runs as follows: “So light it floats on 
water — will not kink or buckle, im¬ 
pervious to moisture. Unquestionably 
the best cable for use on exposed sea 
coasts and in areas of heavy industrial 
fallout where salt, dust and chemical de¬ 
posits render flat ribbon virtually useless. 
Also most convenient and practical for 
fringe installations where long unsupport¬ 
ed spans of cable run from masts or 
towers to houses — makes cable fatigue 
a thing of the past.” 

Perhaps we should also mention that 
it is somewhat dearer than the conven¬ 
tional flat ribbon. 

Another special type of twin lead in¬ 
tended for situations where a long lead- 
in must be used has periodic plastic 
spacing strips rather than a continuous 
ribbon. This reduces dielectric loss, but 
has little effect upon other losses. 

As an alternative to the special quality 
twin lead, some may prefer to use coaxial 
cable, even though in some cases it may 
cost rather more and involve special 
considerations in its connection to the 
aerial and the receiver. 

Really speaking, there is no universal 
and unqualified “best,” ribbon, coaxial 
cable and open-wire type feeders each 
having their own advantages and dis¬ 
advantages. 


When considering anything other than 
a purely routine aerial installation, it is 
wise to go into the matter carefully, 
either with one of the major aerial 
manufacturers or with someone with 
expert local knowledge. The investiga¬ 
tion should begin with the most suitable 
type cf aerial for the particular viewing 
area, its mounting requirements and its 
requirements in regard to connecting 
cable. The questions are all inter-related 
and are best tackled collectively. 

Don’t try to solve your own problems 
by asking different questions of different 
people at different times! 

Why does coaxial 
cable appear to be 
favoured for com¬ 
munity i n s t alia- 
tions, such as 
blocks of flats, etc? 

In many cases, community installa¬ 
tions involve buidings with a high metal 
content, and twin lead suffers a loss of 
efficiency if it has to be run close to 
steel members, through steel ducts and 
so on. Coaxial cable is much less sensi¬ 
tive to its environment. 

Another important point is that twin- 
lead systems tend to be more prone to 
electrical interference from appliances 
such as cleaners, hair dryers, etc. In a 
private home, the offending item can 
usually be switched off at important 
times but this certainly isn’t the case for 
appliances operated by people in other 
flats. They’re not always quite so oblig¬ 
ing. 

For these and other reasons, there 
has been a tendency to standardise on 
coaxial cable for community installa¬ 
tions and this has influenced the proce¬ 
dures and the type of connectors which 
are regarded as “usual.” There may 
therefore be a tendency to install coaxial 
cable, even in cases where, strictly, a 
twin lead system might have been satis¬ 
factory. 

Can TV twin lead 
be run through 
metal conduit? 

For efficient energy transfer, twin 
lead, like any other form of transmis¬ 
sion line, needs to operate from a 
source and into a load which closely 
approximates its own “characteristic 
impedance.” This, in turn, is determined 
by the nature and spacing of the con¬ 
ductors and the distribution of dielectric 
material between them and in their im¬ 
mediate vicinity. 

The optimum situation for twin lead 
is in free space, where the only signi¬ 
ficant dielectric around the conductors 
is air and such material between them 
as the designer deliberately provided. 


By and large, twin lead still operates 
well adjacent to ordinary, dry, non-con- 
ductive building materials, so that it is 
normal to run it down cavity walls, tack 
it to battens and so on. 

However, fixed against metal walls, 
run through damp earth, buried in or 
under concrete, or run through metal 
conduits, twin lead can exhibit a wide 
change in characteristic impedance, this 
and other effects leading to severe losses. 

In such situations, coaxial cable, with 
extra physical protection if need be, is 
much to be preferred, because its trans¬ 
mission properties are largely determined 
by the relationship between the outer 
sheath and the inner concentric con¬ 
ductor — not by the external environ¬ 
ment. 

Do frees around 
the aerial interfere 
with the reception 
of television sig¬ 
nals? 

In strong signal areas, it would prob¬ 
ably take a pretty solid bank of trees to 
have enough effiect on a television signal 
for the result to be apparent on the 
screen. In weak signal areas it could 
be a different matter, because the same 
ratio of attenuation might make all the 
difference between a reasonable signal 
and one that is riddled with “snow.” 

By and large it would appear that 
trees have little effect on a television 
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TEKNI 


Technical Transfers 

FOR PROFESSIONALLY MARKING AND 
1ITLING INDUSTRIAL, SCIENTIFIC AND 
AMATEUR EQUIPMENT 


By using Tekni-Cals it is easy to pro¬ 
duce factory- finish markings and titles 
on your prototype and home-built equip¬ 
ment at low cost, without the aid of 
special devices. 

Tekni-Cals are supplied in book form, 
each book covering a particular subject: 
Audio, Hi Fidelity, Transmitters, Re¬ 
ceivers. . Instruments, Oscilloscopes, 
V.T.V.M. and Decade Boxes, Workshop 
and Dial Sets. 

Write TODAY for a Free Catalogue. 


TEKNI-CALS" 


CUT AND MAIL —« — 

Electronic Supplies, 

Box 417, P.O., Crown St.. Sydney. N.S.W. 

t 

NAME 


ADDRESS 


RTV 864 
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Hand Operated NIBBLING TOOLS 

(Revolutionary Hew Type by "ADEL”) 


(complete in wooden carrying case) 

We've just received a new shipment of these wonderful 
LOW-PRICED punch kits at Magratb’s. 

j ^ / The price is further 

f / enhanced by the 

M / Punch Set being sup- 

f / plied in a Wooden 

f / Carrying Case (as 

_ / illustrated). 


This amazing nibbling tool 
cuts round, square or irregu¬ 
lar holes and shapes to any 
size over 7/16in . . . Notches 
and trims undersized holes to 
fit points. 


SPECIAL 

PRICE 


Comjiriifi . . . 

Wooden Carrying Case . . . Reamer . . . Tommy Bar . 

1 '/»in Die . . . Plus 5 combination Die/Cutters to auit %in, 
■'Ain, %in, tin, P/ain standard valve Rockets. 


Capacity . . • 

Steel to 18 gauge, Aluminium 
or Copper to 16 gauge, punching 

Bakelite, Plastics, etc. Special Magrath value at only 75/, 


. H. MAGRATH & C O. P T Y. 

8 IT. LONSDALE STREET, MELBOURNE, VICTORIA, PHONE 



MODEL RF-7D 


STEREO HEADPHONE 

MOVING COIL (DYNAMIC) 


IMPEDANCE 

L • CH 8 Q ± 15% at 1.000 c/s 

R • CH 8 0 ± 15% at 1.000 c/s 

SENSITIVITY 115 dB ± 3 dB 

OUTPUT LEVEL at 1.000 c/s (OdB= lv///bar) 
FREQUENCY RESPONSE 20 c/s~6.000 c/s 
CABLE P.V. C. 1.5 m ± 0.5 m 


(5 feet ± 2 inch) 


ZEPHYR 


PRODUCTS PTY. LTD 


58 HIGH STREET, GLEN IRIS, S.E.6, VICTORIA. AUSTRALIA 



AGENTS D. K. Northover & Co.—Neil Muller Ltd .—Homecrafts (Tas.) Pty. Ltd.—Jacoby, Mitchell 
& Co. Pty. Ltd.—T. H. Martin Pty. Ltd.—P. H. Rothschild & Co. Ltd. New Zealand. 
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aerial if they are behind it or to the The higher the rejection ratio, the 
sides and clear of the elements by, say, more chance the viewer has of picking 
fifteen to twenty feet. However, it is one usable signal from two overlapping 
highly undesirable to have a tree in the signals, 
vicinity of the aerial and directly in 

line between it and the station. What is meant by 

Ordinary Australian gum trees are 
not too bad in their effects because of 


required in each digit position. This 
would mean a total of 61 lamps and 
sockets for a start, if one counts a lamp 
used to separate the hour and minute 
readings. 

Even with 15 lamps for each digit 
the term “motional position, a large number of uniselectors 
feedback” applied would be required to provide the neces- 


their open foliage but, even so, a large to audio ampli- sary lamp coding. The position would 

gum tree waving in the wind in the fiers? I saw a ref- also be complicated by the fact that the 

direct line of signal can cause variations crence to it, some time ago, in one of uniselectors available from disposals 

in the picture. your articles. sources are 25-position units. It would 

The trees which can- really attenuate The term motional feedback describes roller difficult to arrange 25-position 
TV signals are certain types of fir and a system in which an extra winding is switches to cycle in multiples of 10 and 
pine and other such trees which have installed on the same former which car- 60 ■ , , , . 

very dense foliage, heavily laden with r j e s the voice coil of a loud-speaker. As ** one drops the idea of using uni- 
moisture. As far as possible, TV aerials the cone moves back and forth to pro- selectors and a lamp mosaic for the 
should be sited to look over or past <iuce sound, it carries the extra coil numerals, the idea looks a little more 
such trees, particularly in weak signal with it Provided the coil is in a mag- P r ornis ; ng but it still turns out to be 
areas. netic field, it will have, generated across virtually impractical. Rotary switches 

Why is there so it, voltage proportional to the instantane- actuated by stepping solenoids are avail- 
much emphasis on 0 us movement of the cone. able, but they are quite expensive and 

the back - to - front The idea is to inject this voltage back * n continuous service of this type they 

ratio of television jnto the amplifier as negative feelback, w °uld require service at frequent in- 
aerials? Surelv the on the assumption that distortion must ter ^ a ^ s * . . 

thing that matters to most people is be further reduced if the feedback is A set °* gaseous numerical indicator 
how well they can pick up the station derived, not just from the voltage fed tu ^ es would also cost quite a lot of 
they want. to the speaker, but from a voltage which m ° ney ’ while the alternative of lamp 

You may be right in your last state- is directly proportional to the cone ? olumns \ or each digit position would 
ment because of the likelihood that movement. 

“most” television viewers live in areas On the surface, the idea sounds to be 
where they get a good, uncluttered tele- a very good one but it suffers a num- 
vision signal from the local transmitters, ber of practical limitations. 

They’re not very concerned about the Firstly, if the feedback coil is to gen- , 

technical performance of their aerial erate a voltage proportional purely to reading. clock would thus seem to be 
system, because it doesn’t have to deal cone movement, it must be far enough impractical. 

with any critical situation. from the main voice coil to have neg- ft would, no doubt, be possible to 

However, it is also a fact that many ligible magnetic coupling. At the same arrange a mechanical instrument to do 
viewers live in areas where things aren't time, the relationship of the two coils the same job at less cost and more 
so simple and these are the people whose to the magnetic fields in which they reliably. However this would become 
TV entertainment suffers, if the aerial operate must be identical, otherwise the a mechanical project with virtually no 
system is not properly chosen and sited, system will be as much a source of dis- electronics involved. 


be somewhat makeshift in appearance. 

Unless you would be willing to pay 
something like £90-£100 for the unit, 
and be prepared to arrange for frequent 
service, an electrically-operated direct- 


As a rule, they need an aerial giving good tortion as a precaution against it. 
gain (to receive the .signal they want) Again, loudspeaker designers nor¬ 
and a high order of directivity (to reject mally go to great pains to minimise the 
the signals they don’t want). mass of the moving system in the in- 

Back-to-front ratio is an important terest of high frequency response. The 
aspect of directivity because: (1) An aerial performance of a loudspeaker could 
which is relatively insensitive to signals well suffer, in this respect, from the 
from the side often proves to have a mass of an additional coil and the 
minor sensitivity lobe off the back and former necessary to support it. 

(2) Unwanted signals, in practice, often It might suffer, too, in terms of sen- 
do come in “the back way!” sitivity, because the magnetic field 

In the early days of Australian tele- around the supplementary coil has to 
vision “unwanted” signals were most like- come from somewhere, being usually 
ly to be reflections of the wanted pro- diverted from the main magnetic circuit, 
gram from hills or large structures, caus- Still further problems could arise at 
ing “ghost” images. A directive aerial, high frequencies, where mechanical com- 
with a minimum of pickup from sides pliance could isolate the supplementary 
and rear helped to attenuate ghosts and, coil from the voice coil, causing the 
for good measure, stray noise interfer- system to become ineffective at high 
ence which might also have marred the frequencies or to suffer from phase 


Sorry, but we were disappointed, too! 


picture. 


rotation effects. 


P.A. MEM 

GET READY FOR 
THE OUTDOOR SEASON 
WITH PUBLIC ADDRESS 
SYSTEMS BY 

PIONEER 


Nowadays, a new problem is arising, These problems may not be unsuper- 
with the opening of country stations able and a few loudspeakers have been 
using the same channels as one another produced with the additional voice coil, 
or as already allotted to capital city However, the problems are of sufficient 
transmitters. While the stations are magnitude to have discouraged wide ex¬ 
well enough separated, not to interfere ploitation of the idea to date, 
with each other’s primary service area, . 

there are likely to be areas in between On large buildings 

where mutual interference can take place. and advertising 

And it doesn’t take much signal from signs one some- 

a distant transmitter on the same chan- S v. ^hfrh 

nel to mar a wanted picture. One author- .... . . in . ch 

ity suggests that substantial interference ^ indicated direct y in nura- 

will be evident if the wanted signal is erals Would it be practical to construct 
not 45dB above the interfering signal — one of these docks for home use using 
a ratio of about 180:1. . disposals un,selector switches and banks 

And here’s where directivity — in- smal * l am ps. 
eluding back-to-front ratio becomes im- We investigated this very question 

portant. If the difference between the quite recently, as we thought a clock 
two signals is only, say, 25dB, use of an of this type would make an interesting 
aerial with a 20db front-to-back ratio, project for the magazine. From our 
directed to the stronger signal, should investigations, it would seem that it just 
give a quite useable picture from it. wouldn’t be practical at all. 

Without this help, neither picture would To indicate the various numerals, a 
be of any use. minimum of 15 small lamps would be 
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Illustration of RECT-15A 

• High Efficiency Reflex Trumpets 

• Sturdily Built Driver Units 6, 8, 12, 15, 
20 & 25 watt ratings 

• Trumpets 6", 8", II”, 15”, 20”, and 
22” diameter. Also Rectangular horns 
II” x T; 18” x T*\ 18” x 10” and 
20” x 10”. 

• Write for illustrated Leaflet and Price 
list. 

WILLIAM WILLIS 

&■ CO. PTY. LTD. 

428 Elizabeth Street, Melbourne, C.l 
PHONE 34-6539 
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Actual size 
illustrated . 


KEY LITE MINIATURE TORCH 


Simply squeeze KEY-LITE illuminates car and 
house locks, etc. 39- Posted anywhere 


MODEL RH-50 


MODEL RH.31 


MODEL RH.114 


TRANSISTOR HEARING AID 


MODEL RH-31 

* 20,0000hms per Volt on DC. 

* 10,000 Ohms per Volts on AC. 

* 3A" Meter. 

* 18 position selector. 

SPECIFICATIONS: 

DC Voltages: 0-5-25-100-500-1000- 
5000 (20,000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 
V (10,000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50- 
500mA. 

Resistance: 0-6K-600K, 0-6Meg- 
60Meg. 

(30) Ohms, 3K, 30K, 440K at 
centre scale). 

Capacitance: IOOuuF-O.OIuF, 

0.002uF-0.3uF. 

Inductance: 20 H to 2000 H. 
Decibels: minus 20db to plus 
30db in 2 ranges. 

Output Jack: for Audio 
measurements. 

Dimensions: (32” x 52” x 2 3-8”). 
Weight: (23oz approx.) 

Complete with internal battery 
and testing leads with prods. 

£12/5/- 

Postage 5/- to 10/- extra. 

MODEL RH-114 

4.000 Ohms/V Multimeter 
FEATURES 

All 1 p.c. precision resistors. 
Small and light weight for con¬ 
venience. 

Wide ranges of measurement, with 
high accuracy. 

Complete with test leads and 
batteries. 

SPECIFICATIONS 

Sensitivity: 2,000 Ohms per Volt 
DC and AC. 

Ranges: DC Voltage: 0-10-50-250- 
500-1 000 V. 

AC Voltage: 0-10-50-250-500- 

1000V. 

DC Current: 0-10, 0-250 M.A. 
Resistance: Ranges Centre Scale 
0-20,000 Ohms 200 Ohms 
0-2Megs. 20,000 Ohms 
Decibes: —20 —22db. 20— 36db 
(Odb lmW into 600 Ohms). 
Dimensions: 3i” x 42” x 12”. 

Net Weight: 0.91bs. 

£5 

with Leatherette Case, <£6. 
Postage 5/ to 10/ extra. 


Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS: 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
db (0 db equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal burzer. 

Accessory: 1 pair heavy test 

leads. 

Batteries: 1 (1.5V), 1 (15 V). 

Size: 3 5-16in x 6 5-16in x 22in. 

Weight: 1.41b approx. 

£15/10/- 

Postage 5/- to 10/* extra. 

MULTITESTER MODEL RH-330 

RANGES: 

DC Voltages: 0-0.6-6-30-120-600- 
1200-3000-6000 V (20,000 Ohms/ 
V). 

AC Voltages: 0-6-30-120-600-1200 
V (10,000 Ohms/V). 

DC Current, 0-0.06-6-60-600mA. 

Resistance: 0-6K-600K-6Meg- 

60Meg. (30-3K-30K-300K at 
centre scale). 

Capacity: 0-.00005-0.01uF, 0.0001- 

0-2uF. 

Decibels: minus 20 to plus 63 
db. 

£11/17/6 

Postage 5/« to 10/- extra. 


MODEL RH-5 


* High sensitivity-20,000 Ohms/ 

V DC, 10,000 Ohms/V AC. 

* 3” Meter. 

* Handy pocketable size. 

SPECIFICATIONS: 

DC Voltages: 0-10-50-250-500-1000 

V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500-1000 

V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K, 

0-lMeg, 0-10Meg. 

(62 Ohms, 620 Ohms, 6.2K, 62K 
at centre scale). 

Capacitance: O.OOOluF-O.OO&uF, 

005uF-luF. 

Decibels: minus 20db to plus 
36db in 2 ranges. 

Dimensions: (3i" x 54 x 12”). 
Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 

£9/-/- 

Postage 5/m to 10/- extra. 


FIRST PHONE MODEL FH-2 

This Hearing Aid is an ultra-modern 
unit It incorporates the following 
outstanding features: 

Ample power and clear tone. 

Compact, smaller than a packet of 
cigarettes. 

Precision printed circuit design. 
Magnetic earphone. 

Separate tone and volume control. 
Battery used: UM3 or 915 Eveready. 
Packed in a presentation case. 

New Model £15/15/. 
Replacement Battery only Sh. 1/3. 
Postage Sh. 5/ extra. 


RANGES: 

DC Voltages: 


LIMITED STOCK ONLY 

MODEL RH10 POCKET MULTIMETER 
' RANGES 


0-10-50-500-1,000 V at Decibels: 
2,000ohms V 
AC Voltages: 0-10-50^500-1,000 V at Output: 
2,000ohms V 
0-500uA 0-500 mA 
0-10 K-l Meg: 60ohms, 

6Kohms at centre 
scale. 

250uuF to luF, in 
two ranges 


DC Current: 
Res.'stande: 


Capacitance: 


—20 to plus 36db, 
ranges 

0-1,000 V in 
ranges 

5in x 3Viin x 1 
13oz approx. 

Price £5/7/6 

PosLikc 5/- to 10/ - extra. 


S.'ze: 

Weight: 


RADIO HOUSE PTY. LTD. 

306-308 PITT STREET, SYDNEY. Also at 760 George Street and 6 Royal Arcade. 


MODEL RH.330 


MODEL RH.5 


MODEL RH.10 


MULTIMETER TESTERS 

EXCLUSIVE TO RADIO HOUSE PTY. LTD. Phone 26-2817 
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CHAPTER 13: Power Supply Filtering 

inductors and capacitors. 

Provisions made for the supply of grid 
bias to valves. Cathode bias and back-bias. 



of copper shim wound over the primary 
but with its ends insulated one from the 
other, so that it will not form a shorted 
turn. Its purpose is to minimise radia¬ 
tion of RF energy, either noise inter¬ 
ference or signal, from the power mains 
into other wiring and thence into the 
signal circuits of the receiver. 

The desirability of eliminating noise 
interference from the receiver is obvious. 

Signal which enters the receiver by 
the power mains can be modulated by 
the 50-cycle supply frequency to pro¬ 
duce a hum which is only heard when a 
station is tuned in. The inclusion of an 
electrostatic shield in the transformer 
may or may not eliminate the effect but 
it is a worthwhile precautionary 
measure. 

As a result, transformers normally 
include an electrostatic shield and a 
wire is provided, often a cotton-covered 
stranded lead, to allow it to be earthed. 
The shield does not always appear in 
schematic circuits but one should seek 
it out as a matter of course and connect 
the appropriate lead to chassis. 

As already explained, the input to the 
rectifier from the power transformer is 
an alternating voltage, which may be 
illustrated as per the diagram in figure 
2a. 

After passing through the rectifier 
valve, the alternating voltage emerges 
as a series of positive-going pulses, 
shown in figure 2b. This is commonly 
described as PULSATING DC and, 
because of its nature, is quite unsuitable 
for application to the plates and screens 
of amplifying valves. The effect of 
feeding such a supply to a receiver or 
amplifier would be to produce a hum 
level differing only in degree from what 
would result with AC on the plates. 

An essential part of an AC power 
supply is therefore the filter system, 
which serves to smooth out these uni¬ 
directional pulses to pure DC. 

The properties of inductance and 


using 


Valve type portable receivers and series-string filament wiring. 
Dynamic filtering and regulation using transistors. 


I N the last chapter of this course, we 
introduced the topic of mains power 
supplies with a discussion of the various 
transformer and rectifier combinations 
used to change the mains AC into 
pulsating undirectional form. In this 
chapter we will continue the discussion 
by examining the ways in which the 
pulsating DC produced by rectifier cir¬ 
cuits is smoothed of its pulsations or 
ripples and thereby made suitable for 
supplying the operating potentials and 
currents of valves and transistors. 

The first and major part of the dis¬ 
cussion will be concerned with the type 
of filtering circuitry used in power sup¬ 
plies associated with valve equipment, 
because it is this type of power supply 
which will be met by the newcomer to 
electronics in all his initial contact with 
mains-operated equipment. As yet, 
mains-powered transistor equipment is 
relatively rare, although transistors are 
being introduced to the field all the time. 

Before actually discussing filter cir¬ 
cuits at length, some additional points 
can well be made in relation to the 
power transformer and rectifier combi¬ 
nations discussed in the last chapter. 

In figure 3, last month, we showed a 
rectifier with its filament circuit operated 
from a separate 5-volt winding on the 
transformer. This scheme has been used 
ever since the inception of domestic all- 
mains receivers and is still widely used, 
particularly in larger receivers and 
amplifiers requiring a substantial HT 
voltage and current. 


However, in recent years, valve manu¬ 
facturers have produced a number of 
rectifiers for small receivers which do 
not require a separate heater winding. 
Typical of these are the 6X5-GT, 6X4 
and 6V4. 

All these rectifiers have a 6.3-volt 
heater but an indirectly heated cathode, 
with more than the usual insulation be¬ 
tween them. In use, the heater is fed 
from the same heater winding as the 
other valves, the high tension point now 
being the rectifier cathode. 

The revised circuit arrangement is 
shown in figure 1. It is noteworthy that 
the rectifier heater is earthed and the 
cathode at the full high tension voltage 
—hence the need for adequate insulation 
between them within the valve. 

There are two advantages in the 
scheme, both important in small receiv¬ 
ers. In the first place, the fact that only 
one heater winding is needed simplifies 
the transformer design, making it some¬ 
what smaller and cheaper to produce. 
Secondly, the heat dissipation from small 
indirectly heated rectifiers is less than 
half that from the older 5-volt types, as 
less power is required to obtain ade¬ 
quate emission from the cathode 
material used. This simplifies the venti¬ 
lation problem in a small cabinet. 

One small point in figure 1 warrants 
special mention, namely the dotted line 
drawn between the primary winding and 
the core and shown as earthed. 

This dotted line represents a so-called 
ELECTROSTATIC shield, a thin layer 


Figure 2: Voltage waveforms associated with 
rectification and filtering circuits . Filtering is 
necessary to produce smooth DC from the 
pulsating rectifier output . 

Figure I: A typical full-wave rectifier circuit , 
using an indirectly-heated rectifier valve . Only 
one heater winding is needed, reducing the 
complexity and cost of the transformer . 
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RADIO PARTS PTY. LTD. 

MELBOURNE'S WHOLESALE HOUSE 

REGISTERED OFFICE: 

562 SPENCER ST., MELBOURNE 
Phone: 30-1251 (9 lines); Orders, Direct line. 
30-2224 

City Depot: 157 Elizabeth Street, Melbourne 
■■■■ ■HII..I. Phones: 67-2699, 67-1967 

GOLDEN STUDIO MAGNETIC RECORDING TAPE 


NEWSLETTER 


By MARSHALL of AMERICA 


Full line of magnetic recording tape for professional and general applications. 


MARSHALL lubrication is uniformly dispersed through the depth of the oxide coating. It will not stick, 
squeal, or accumulate on the recording head. It gives your recorder head wear protection through the 
life of the tape. 

GOLDEN STUDIO recording tape will give you as much as 3 db more output than other tapes at the 
very low and very high ends of the audio spectrum. 


PHYSICAL AND MAGNETIC PROPERTIES 



TRADE ENQUIRIES ARE WELCOME 


CHARACTERISTICS 

12A-7 

HO 12A-7 

L 18A-7 

L 18M-7 

PHYSICAL 

Cellulose 

Cellulose 

Cellulose 

♦Mylar 

Base Material 

Acetate 

Acetate 

Acetate 


Thickness 





base (mils) 

1.45 

1.45 

1.00 

.96 

coating (mils) 

.36 

.56 

.36 

.36 

overall (mils) 

1.81 

2.0i 

1.36 

1.32 

Width (inches) 

247±.001 

.247 ±.001 

.247±.001 

.247±.0< 

Tensile strength (room 





conditions) 

5.8 

5.8 

4.2 

7.0 

Yield strength (at 5 % 





stretch 

4.5 

4.5 

3.5 

3.6 

Elongation at break (room 




conditions — %) 

25 

25 

25 

100 

Layer to layer adhesion 




mil-test) 

none 

none 

none 

none 

MAGNETIC 





Intrinsic Coercitivity 





Oersteds 

240 

240 

240 

240 

Retentivity (Brs)—Gaus 

700 

1100 

1100 

1100 

Sensitivity (Mil Standard) +2.0 db 

+ 4.5 db 

+ 2.0 db 

+ 2.0 db 

Signal to DC-noise 

58 db 

58 db 

58 db 

58 db 

Erasure—100 oersted 





effect 

—60 db 

—60 db 

—60 db —60 db 


PRICES 


ACETAPE TAPES—STANDARD PLAY Retail 

150ft x 3ln IA-3. 8/6 

600ft x 5»n 6A-5 23/Q 

SOOft X 5%in 9A-53/4. 30/6 

1200ft x 7in 12A-7. 37/6 

ACETATE TAPES—LONG PLAY 

225ft x 3in L2-A3. 10/6 

900ft x Bin L9-A5 30/0 

1200ft x 5%in LI2-A534.44/9 

1800ft x 7in LI8-A7. 51/0 

MYLAR BASE—LONG PLAY 

225ft x 3in L2-M3. 11/9 

900ft x 5in L9-M5 36/3 

1200ft x 5%in U2-M5%. 51/6 

1800ft x 7in LI8-M7. 61/6 

MYLAR TENZILISED—DOUBLE PLAY 

300ft x 3in D3-MT3. 19/9 

600ft x 4in D6-MT4. 33/6 

1200ft x 5in DI2-MT5 . 57/6 

1800ft x 5%»n DI8-MT53/ 4 . 79/0 

2400ft x 7in D24-MT7. 97/0 

EMPTY SPOOLS 

4RB 4in.6/|Q 

5RB Sin . 7/6 

6RB 5/3£ in. 9/9 

7RB 7in. 10/6 
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capacitance are both commonly put to 
use in such filter systems. 

The inductor consists normally of a 
large number of turns of wire wound 
within laminated iron core, much like 
that used for small power or output 
transformers. Known as a FILTER 
CHOKE, it must be capable of carrying 
the amount of current involved in the 
particular supply and, with this current 
flowing, must have an inductance usually 
of several Henries. 

In some older-type receivers a filter 
choke, as such, was not used. Instead, the 
current from the power supply was pas¬ 
sed through a winding around the pole 
piece of the dynamic speaker. This gave 
the requisite inductive effect for filtering, 
and the magnetic field created by the 
current served at the same time to ener¬ 
gise the speaker’s magnet system. The 
so-called “field” winding on the loud¬ 
speaker therefore served a double pur¬ 
pose. 

Earlier in the series, we learned 
that an inductor tends to resist any 
change in the amount of CURRENT 
flowing through it. 

If the current increases above average, 
part of the energy involved is diverted 
into creating a stronger magnetic field 
around the winding. If the current de¬ 
creases, the magnetic field is reduced and 
returns some of its energy to the wind¬ 
ing as current flow. 

As a result of this action, current 
flowing through a filter choke loses a 
good deal of its ripple content and be¬ 
comes more nearly pure DC, as shown 
in figure 2c. 

As indicated earlier, capacitance is also 
involved in a filter system, its effect being 
more or less complementary to that of 
inductance. 

A capacitor tends to oppose any 
change in the POTENTIAL or 
VOLTAGE across it. 

If the voltage rises above an average 
value, some of the energy involved is 
diverted into the capacitor as an extra 
charge. If the voltage then subsequently 
falls, the charge is released, tending to 
maintain the original potential. 

When one or more capacitors is con¬ 
nected between the B-plus supply line 
and earth, as in figure 1, they naturally 
tend to oppose or absorb the change 
in potential due to ripple from the 
rectifier. They charge on “peaks” and 
release energy subsequently to fill the 
“troughs.” Diagramatically, the effect 
is as illustrated in figure 2d. 

VIRTUALLY PURE DC 

Given sufficient filtering effect, the 
ripple content can be completely elimin¬ 
ated, for all practical purposes, and the 
output from the supply becomes virtu¬ 
ally pure DC. (See figure 2e.) 

Filter systems vary a good deal in 
actual detail. Over the past years, most 
receivers have used a filter system basic¬ 
ally like that illustrated in figure 1— 
a filter capacitor followed by a filter 
choke or a field coil, with a second 
filter capacitor on the output side sup¬ 
plying the load circuit. 

This is known as a Condenser Input 
or Capacitor Input filter, because the 
rectifier feeds directly into a capacitor. 
In the less common arrangement, where 
the rectifier feeds directly into an induc¬ 
tor, the filter is described as a Choke 
Input liter. 

Filter capacitors normally need to 
have a large value of capacitance, cer¬ 
tainly not less than eight microfarads 


each. To obtain this capacitance in 
small space and with adequate working 
voltage, not forgetting price either, they 
are invariably electrolytic types, as de¬ 
scribed earlier in the series. 

The main point to remember about 
electrolytics is that they must be 
connected the right way round, 
with their positive terminal con¬ 
nected to the positive side of the 
circuit. 

In recent years, much higher values of 
filter capacitance have become practical 
and, as a result, chokes having much 
lower inductances will suffice for the 
same degree of filtering. In point of 
fact, many small receivers these days do 
not use a choke at all, relying only on 
large capacitors to give an adequate 
storage and filtering effect. 

In such receivers, the output from the 
rectifier feeds directly to a large capaci¬ 
tor, usually about 24 microfarads and 
then to the plate circuit of the output 
valve. The ripple may not be entirely 
eliminated but, because there is no am¬ 
plification following the output plate, 
the ripple content is not sufficient to 
produce an audible hum in the speaker. 

The screen of the output valve, to¬ 
gether with other stages in the receiver, 
is normally fed through a resistor of 
a few hundred to a few thousand ohms, 
depending on requirements, the further 
supply point being bypassed with another 
large capacitor. 

The technique of supplying portions 
of the receiver through resistors, by¬ 
passed to earth at the further end, is 
commonly referred to as Decoupling. 

The size and value of the components 
used in a power supply depend very 


largely on the amount of voltage and 
current required by the receiver it needs 
to supply. 

A small set may require something 
like 150-200 volts at 30-50 milliamps. 
A medium-sized console or radiogram 
receiver may require 250-300 volts at 
80-100 milliamps. A very large receiver 
or amplifier may require 300 volts at 
100 milliamps or more, while a tele¬ 
vision set may require up to 300 volts 
at nearly 300 milliamps. 

POWER SUPPLY DESIGN 

We cannot hope to study here in de¬ 
tail the design techniques for power sup¬ 
plies, but a simple explanation of the 
procedure may cast sufficient light on 
the subject for present purposes. 

The receiver designer first calculates 
the total voltage and current which will 
be required to operate the projected 
receiver. There is more to this than 
just adding up the nominal figures of 
current drain for the valves concerned. 
Depending on operating conditions, the 
valves may draw varying amounts of 
current, so that fairly careful study of 
characteristics is necessary to predict 
voltage and current accurately. 

Knowing the current and the likely 
DC resistance of the filter choke, the 
designer can work out the voltage drop 
in the filter and add this to the high 
tension requirements to obtain the volt¬ 
age necessary from the rectifier. 

The rectifier valve must be a type 
capable of delivering the required cur¬ 
rent and, by reference to manufacturers’ 
curves, the designer can ascertain the 
alternating voltage which needs to be 
applied to the rectifier plates to give the 



TRANSISTOR 

STEREO 

AMPLIFIER 



An Australian unit, designed and guaranteed for 
Australian conditions. 

—Australian components minimise spares problems 

10 watts rms power per channel at 0.1% 
distortion; accepts magnetic and crystal pickups. 
Fully transistorised; 12 month guarantee on design 
and workmanship. 

AND IT'S AVAILABLE NOW! 

Write to us for specifications, and your nearest 
distributor's name. 

E1JLC0 SALES 

233 RUNDLE STREET, ADELAIDE 
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PRICE 
149 gns. 


introducing the 

TRIM 00 — 


Clinically professional in every line. Crisply precise 
in operation. Full and faithful in reproducing sound 
. . . this sums up the neic Series 90 — the finest 
yet from TRUVOX. 


ILLUSTRATED: 

R92 2-track complete tape recorder 
R94 4-track complete tape recorder 


ALL THESE FEATURES: 

“PIANO KEY” OPERATION : CATHODE FOLLOWER OUTPUT : RECORDING LEVEL V.U. 

METERS : 3 SPEEDS HUB-LOCK REEL CARRIERS 4-DIGIT COUNTER : AUTO. 

STOP : WILL OPERATE ALSO IN UPRIGHT POSITION MIXING FACILITIES : SPECIAL 

CUE CONTROL TRACK-UPON-TRACK RECORDING 

ECHO CHAMBER EFFECTS: FREQUENCY RESPONSE, ALL MODELS, AT 7 Vi I.P.S. 30-20,000 C.P.S. 

± 4 DB; 3% I.P.S. 40-12,000 C.P.S. ± 4 DB; 1 % I.P.S. 60-8,000 C.P.S. ± 3 DB. 
OTHER MODELS INCLUDE: STEREO TAPE UNITS, 2 or 4-TRACK, PD99 OR PD97. 

MONAURAL TAPE UNITS_, 2 or 4-TRACK, PD93 OR PD95. 

FULL RANGE OF TAPE, DECKS ONLY, 2 OR 4-TRACK, D92, D94, D97, D99. AVAILABLE EX STOCK. 
CAN BE SEEN AND DEMONSTRATED— STEREO CENTRE, 161 EXHIBITION ST., MELBOURNE 

Guaranteed and Serviced by the Australian Distributors: 

BROWN & WATSON ELECTRONICS PTY. LTD. 

281 LATROBE ST., MELBOURNE. PHONE 67 8025 
139 TRAFALGAR ST., ANNADALE 1023 HAY ST., PERTH NORTH TER. HOUSE 
N.S.W. PHONE 68 4441 PHONE 214621 ST. PETERS, S.A. 



/ RIMAX 


EQUIPMENT 

TROLLEY 

At last! A Laboratory Equipment Trolley with 2*way 
shelves. When fitted (as illustrated at left) the shelves 
become ideal for heavy electronic test equipment! 
When inverted they make an ideal mobile production 
trolley with deep, easily accessible trays! 

The unit is made to standard 
order in grey hammertone 
finish metal, with rubber-tyred 
castors. Another 'Trimax 7 de¬ 
sign feature is the provision 
for the fitting of 3 Mains 
Sockets in a parallel position, 
thus allowing mains-operated 
equipment to be supplied by 
one extension lead. 
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required DC output voltage at the ex¬ 
pected current drain. 

The power transformer HT secondary 
ratings can then be nominated as so 
many volts either side of the centre tap, 
at a load current of so many milliamps. 

This, in turn, dictates the gauge of 
wire on the secondary and the likely 
bulk of the winding. Allowing for this, 
for the power load it represents and 
for the filament windings already dis¬ 
cussed, the size of the transformer core 
can be determined. Naturally, the greater 
the output required in volts and millia- 
amps, the larger must the transformer 
be. 

If the designer elects to use, instead, 
the now-popular voltage doubler circuit 
(figure 4, July issue), it becomes a mat¬ 
ter of choosing suitable semiconductor 
type of rectifiers and working out the 
necessary transformer specifications. 

No reference has been made thus far 
to obtaining negative volts from an AC 
power supply, to meet the possible need 
for negative grid bias in the receiver. 

In point of fact, the need for a nega¬ 
tive grid bias voltage is not so urgent 
in a mains-operated receiver as in a 
battery-powered set. 

The reason is simply that most, if not 
all, of the valves have indirectly heated 
cathodes and bias can be obtained very 
easily by connecting a resistor between 
cathode and earth, as shown in figure 3. 

Electron current flowing through the 
valve from cathode to screen and plate 
has to pass through the cathode resistor 
Rc. In doing so, it creates a voltage 
drop across the resistor, the cathode end 
becoming positive with respect to earth. 

CATHODE POSITIVE 



Figure 3: A pentode voltage amplifier 
stage, illustrating the technique of 
"cathode biasing. 1 ' Resistor Rc and 
its bypass Cc produce a steady volt¬ 
age difference between the cathode 
and the grid. 

in the circuits previously discussed, it 
is returned to earth through a resistor. 
Current flowing from the power supply 
to the external circuits has to pass 
through this resistor, and, in so doing, 
develops a voltage drop across it. 

The polarity of the current flow is 
such that the end of the resistor con¬ 
necting to centre tap becomes negative 
with respect to earth. The actual volt¬ 
age developed is calculable by Ohm’s 
Law and is dependent on the value of 
the resistor and the TOTAL current 
drain from the power supply. 

Knowing the bias requirements in a 
set and the total current drain, it is a 
simple matter to calculate a value for 
the resistor Rb. If two or more bias 


voltages are required, resistors can be 
connected in series to give the required 
total value, with appropriate tappings. 

The general circuit arrangement is 
normally referred to as a BACK-BIAS 
system. 

It should be noted that the first elec¬ 
trolytic filter capacitor does not return 
to earth in a back-bias system, but to 
the transformer centre-tap. There is a 
definite reason for this. If it were to 
return to earth, the charging current 
from the rectifier into the capacitor 
would flow through the resistor Rb and 
develop across it a very high ripple 
voltage which may be injected into a 
grid circuit, to appear as hum. 

Connecting the capacitor as shown 
puts it right across the output of the 
transformer-rectifier combination and 
avoids most of the difficulty. 

Where ripple in the bias system must 
be kept to an absolute minimum, a 
capacitor may be connected across Rb 
or, alternatively, additional filtering or 
decoupling may be inserted in the lead 
carrying the bias voltage to the relevant 
grid circuits. 

One other point needs to be made 
about the final filter capacitor in an AC 
power supply system. It provides valu¬ 
able filtering, as already explained, but 
this is not its only role. Have a look at 
figure 5. 

It shows the plate output circuit of the 
final stage and the lead coming to it 
from the filter choke. In the presence of 
grid signal, the plate current of the out¬ 
put valve will vary and develop a volt¬ 
age across ANY impedance in the plate 
circuit. 

Without the filter capacitor, shown 


If the grid circuit is returned to earth, 
the cathode must obviously be positive 
with respect to grid by the voltage de¬ 
veloped across the resistor Rc. Alterna¬ 
tively, it can be said that the grid is 
negative with respect to cathode by the 
same amount, so that, effectively, the 
grid has a negative bias. 

The voltage drop across Rc can be 
calculated readily by Ohm’s Law, and 
is simply the product of Rc in ohms 
and the total plate and screen current 
in amps. Alternatively, knowing the 
plate and screen current and what the 
bias voltage should be, the optimum 
valve of cathode resistor can be calcu¬ 
lated readily. 

Because the plate and screen current 
vary at signal frequency, the voltage 
developed across Rc varies in sympathy 
tending, as it happens, to cancel par¬ 
tially the effect of the signal on the 
grid. 

This is normally not desirable, and, 
to prevent it, it is usual to connect a 
capacitor shown as Cc across the bias 
resistor, sufficiently large to prevent a 
change in cathode voltage at the signal 
frequencies concerned. In other words, 
it exercises an energy storage effect. 

The method known as CATHODE 
BIAS or SELF BIAS, is widely used in 
mains-operated equipment and, if ap¬ 
plied to all stages, obviates the need for 
a source of negative voltage from the 
power supply. 

However, there are occasions where 
cathode bias is not convenient or where 
it involves more components than might 
strictly be necessary. In such cases the 
circuit arrangements shown in figure 4 
can be adopted. 

Instead of the transformer HT centre- 
tap being returned directly to earth, as 


Figure 4: The bias 
technique known as 
" back-biasA small 
resistor placed in the 
negative output of the 
power supply provides 
negative bias voltage. 


Figure 5: A diagram 
illustrating the job 
done by the final 
filter capacitor. 
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dotted, the valve would develop a volt¬ 
age across the output transformer and 
also across the filter choke. In other 
words, some of the energy intended for 
the loudspeaker would be wasted quite 
uselessly in energising the magnetic cir¬ 
cuit of the filter choke. 

What is no less serious, the signal 
voltage developed across the filter choke 
would be superimposed on the B-plus 
line feeding other valves in the receiver. 
This could lead to quite serious effects, 
notably audio oscillation. 

With a filter capacitor in circuit hav¬ 
ing a large enough value, the storage 
effect is sufficient to prevent the B-plus 
line from varying its potential at the 
signal frequency. As a result, all the 
available energy from the output valve 
is concentrated into the output trans¬ 
former and very little of it finds its way 
to previous stages. 

In the face of the foregoing explan¬ 
ation of AC power supplies and the 
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T £ I5 C O MICROPHONES 



RETAIL 

CRYSTAL FREQUENCY +S/T 


CM-2 

I50-9000c/s 

£10 0 

CM-20 

l00-9500c/s 

3 0 5 

CM-30 

l00-9000c/s 

2 2 9 

CM-50 

100-9000c/s 

1 9 3 

LM-I 

150-9000c/s 

19 3 

RETAIL 

DYNAMIC FREQUENCY +S/T 

DMS-3 

l50-9000c/s 

£3 1 2 

DM-201 

lOO-IOOOOc/s 

4 12 10 

DM-301 

lOO-IOOCOc/s 

7 4 4 

DM-303 

100-1 OOOOc/s 

7 12 0 

DM-307 

100-1 OOOOc/s 

7 12 0 
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STREET. GLEN 

IRIS. 

S.E.6. 

VICTORIA. AUSTRALIA 



AGENTS D. K. Northover & Co.—Nell Muller Ltd .—Homecrafts (Tas.) Pty. Ltd.—Jacoby Mitchell 
& Co. Pty. Ltd.—T. H. Martin Pty. Ltd.—P. H. Rothschild & Co. Ltd. New Zealand. 



NEW 

IMPROVED 30 WATT 
12v. All Transistor 
P.A. AMPLIFIER 



0!^ 

LOtfWtt'- 

QUALtry 

coNsmmo/vf 


R.C.S. 

COMPLETE 

DOIT 

YOURSELF 

KITS 


No. 597—consisting cabinet, chassis, 
front panel and hardware, £6/0/0. 
No. 598—Complete Kit of parts, to 
smallest screw. £27. No. 656—Wired 
ready to operate, £29/10/. Postage 
597, 598 and 656, 10/ each. 


TRANSISTOR COILS 
AND SF'S 

Part No. 

174 Single Tuned IF 455 Kc 16/ 

175 Single Tuned IF 455 Kc I 

176 Double Tuned IF 455 Kc I 

177 Double Tuned IF 455 Kc I 

178 Double Tuned IF 445 Kc I 

179 Trensporta IF I 

248 Osc. Coil .. I 

249C Aerial Coil with rod £ 

252 RF Coil I 

253 Car Aerial Coil I 

221 Aer Coil Valve .. I 
223 Osc. Coil Valve I 

118 IF Var. Freq. 445 Kc I f 

119 Standard IF valve 445 Kc 
Sales Tax Included 17/ 


© First time in Australia © It's fun , it's guaran¬ 
teed to save £s © Build any of these in one even¬ 
ing • Compactly designed, fully engineered 

• Comparable to the finest commercial sets 
© Beautiful cabinet , high impact plastic © Every¬ 
thing included, even the smallest screw © Stan¬ 
dardisation — cabinet and parts interchangeable 
© Minimum of tools required © New simple 
adjustment technique © No technical knowledge 

• No expensive test equipment © Everything fits. 

Transistor 3 Complete Kit No. 644 £12 0 0 

Transporta 4. Complete Kit No. 646 £15 15 0 

Transporta 6. Complete Kit No. 650 £20 0 0 

Super RF Transporta 7. Complete Kit No. 640 £21 15 0 

Super RF Transporfa 7. Basic Kit No. 641 £13 0 0 

Super 7 Portobie-Car Radio identical to 640. 

Extra switch and car aerial coil. Complete 

Kit No. 642 £23 0 0 

BASIC KIT CONSISTS OF: Necessary coils, I.F.'s, Printed 
Circuit, Cabinet, Dial, Knobs and hardware. 

Postage 7/6. Battery 10/ extra. 

NEW BATTERY SAYER KIT 

6 or 9v. Size 3'/j”L x 2'/ 2 M W x I'/V’H. Replaces battery 
in your transistor radio. Operates from the power. Part 
No. 657. £2/1?/. Post I/. 


ORDER BY MAIL 
CHEQUE, POSTAL NOTE 
OR MONEY ORDER DIRECT 
TO R.C.S. (add pottage) 



Radio 
Pty. Ltd. 


651 FOREST RD.. BEXLEY, H.S.W. — IW3491, LW5385 




PERSONAL 

TRANSISTOR RADIO 

I Transistor, I Diode. 

No. 582—Do-lt-YOURSELF Kit of Parts 
for above, 49/6. 

No. 593~Wired ready to operate. 59/6. 
Postage 582. 593 I/. No C.O.D.s. 


All transistor 

CAR RADIO 

No. 655—Basic Kit, consists cabinet, 
dial, 6 coils, choke, hardware and 
printed circuit. £ 12/15/. 

No. 654. Complete Kit of parts, to 
smallest screw. £26/10/. 

Postage on 654 and 655, 10/. 


PADDERLESS 



GANG & COILS 

£2 II 0 

Part No. 



49 Padderless 3 gang 

£ 1 

13 0 

255 Ferrite rod aerial 

£ 1 

0 0 

256 Std. aer. coil 


17/- 

257 R.F. coil 


16/- 

258 Osc. coil 


15/- 
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need for filtering and indirect heating, 
the reader may well ask how so many 
of the battery portables, in vogue a few 
years ago, could operate from the mains, 
still using battery valves throughout. Nor 
were there any hum problems. Why 
could not the same have been achieved 
with early battery sets and early directly 
heated valves? 

The answer to this question lies in 
the fact that modern battery valves use 
filaments having a very low battery drain, 
a typical figure being 50 milliamps. 

In the portables concerned, the valve 
filaments were connected in SERIES, in¬ 
stead of in parallel, so that their total 
supply requirement was something like 9 
volts at 50 milliamps. Now, 50 milli¬ 
amps is well within the current rating 
of an ordinary valve rectifier, and pre¬ 
sents no difficulty in terms of filtering, 
using standard filter chokes and capaci¬ 
tors. 

LIMITED PERFORMANCE 

These portables, therefore, included a 
power supply capable of delivering about 
90 volts DC — sufficient for the plate 
supply—at about 65 milliamps, repre¬ 
senting the total high tension and fila¬ 
ment current. The 90 volts was fed to 
the B-pIus line, while a large dropping 
resistor reduced it to 9 volts for the fila¬ 
ment circuit. 

Successful application of the method 
was therefore, largely due to the avail¬ 
ability of suitable valves coupled with 
the demand for sets capable of operating 
from both batteries and power mains. 

While undoubtedly convenient, such 
receivers were nevertheless limited in 
ultimate performance by the modest 
design of the battery valves, while re¬ 
liability was not as good, either, as that 
of valves having robust cathode struc¬ 
tures and intended for prolonged opera¬ 
tion from the power mains. 

The use of a series filament network 
also poses some tricky problems of cir¬ 
cuit arrangement, since the different 
potentials between each filament and 
earth effectively represent an initial bias 
in relation to the grid circuit. But we 
are getting into deep waters. 

In any case, valve type battery port¬ 
ables are now a thing of the past, hav¬ 
ing been superseded completely by all¬ 
transistor portables. For the most part, 
the battery requirements of the all-tran¬ 
sistor portables are so modest that there 
is little incentive to arrange for alter¬ 
native mains operation. 

However, transistors are finding in¬ 
creased application in equipment other 
than portable receivers and there is an 
increasing interest in the problems of 
filtering in power supplies intended for 
use with transistorised equipment. 

As we mentioned in the last chapter, 
the low-voltage high-current require¬ 
ments of transistor circuitry make it 
hard to obtain adequate filtering with 
the usual capacitor-inductor combina¬ 
tions, even when capacitors of values up 
to 5000uF are used. Maintaining the 
supply output voltage constant as cur¬ 
rent is drawn by the load also becomes 
a problem. 

To overcome the filtering problem, a 
system of “active*’ or DYNAMIC filter¬ 
ing has been evolved, using a transistor 
to give what we might think of as 
“amplified” smoothing of the power 
supply output. The transistor may also 
be arranged to improve the constancy 
of the supply output voltage as the load 


BRIDGE RECTIFIER 



Figure 6: The basic operation of the dynamic fitter and regulator. A power 
transistor maintains a near-replica of the reference voltage across the load 
connected in series with its emitter' and can be used as either a filter or a 


regulator, 

draws current — in other words, to 

REGULATE the output voltage. 

Transistor filtering and regulation 
relies upon the fact that the transistor 
is a current amplifier. It is capable 
of controlling large currents when sup¬ 
plied with small input or “bias” cur- 
rents, as we saw in chapter seven of 
this course. 

The general principle of transistor fil¬ 
tering and regulation is that the transis¬ 
tor is made to control the relatively 
large current drawn by the load circuit 
by supplying its control electrode — 
the base—with a smoothed and/or regu¬ 
lated source of bias current. As this 
REFERENCE source is required to 
supply only the small control current of 
the transister, it is a relatively easy 
matter to provide it with filtering and 
regulation. 

Figure 6 may help in understanding 
the principles involved. A PNP power 
transistor is connected in series with the 
power supply and the load, so that the 
load current has to flow through the 
collector-emitter circuit of the transistor. 

Because the load is in the emitter 
lead of the transistor, any load current 
which flows sets up a voltage drop and 
tends to make the emitter negative with 
respect to the base; the load is virtually 
a “cathode bias” resistor. In other 
words, load voltage tends to CANCEL 
the forward-biasing effect of the refer¬ 
ence source (represented by El). 

FORWARD BIASED 

You don’t see why? Well, to be 
forward biased, the transistor has to have 
its base negative with respect to its emit¬ 
ter—or looking at it the other way 
around, its emitter positive with respect 
to its base. The reference source, be¬ 
cause it aims at making the base nega¬ 
tive with respect to the rest of the circuit, 
thus encourages the transistor to conduct, 
but any voltage developed across the 
load, tends to cancel the efforts of El 
by making the emitter negative as well. 
The base-emitter forward bias is thus 
reduced. 

We thus have a rather interesting 
state of affairs. The reference source, 
represented by El, provides a forward 
bias for the transistor. This allows the 
transistor to conduct and collector- 
emitter current flows—through the load. 
But this produces arv oltage drop across 
the load, which tends to cancel the for- 


or both. 

ward bias and STOP the transistor from 
conducting. 

Obviously, the transistor can’t conduct 
to a degree where the load voltage drop 
equals the reference source voltage, for 
if it did, it would have no forward 
bias! What it does do is adjust its 
conduction so that the load current 
which flows produces a load voltage 
which is smaller than El by a voltage 
just able to produce a base-emitter bias 
current corresponding to the load cur¬ 
rent. 

TO EQUILIBRIUM 

Sound like a vicious circle? It is, 
in the sense that the circuit just can’t 
help but adjust itself to this position 
of equilibrium. The load current can’t 
fall below the correct figure, or the 
load voltage will fall and the transistor 
will receive more forward bias, to make 
it conduct more; conversely, if the cur¬ 
rent exceeds the correct figure, the load 
voltage will rise and tend to cut off 
the transistor and reduce the current. 

For any value of El, the transistor 
will adjust the load current so that the 
load voltage stays at a certain critical 
value below El. If we keep El constant 
and alter the load resistance, it will 
adjust the current to maintain this criti¬ 
cal voltage. Keeping the load resistance 
constant and altering the reference volt¬ 
age will result in the transistor adjusting 
the load current up and down, to make 
the load voltage “follow” the variations 
in El. 

The higher the gain of the transistor, 
the smaller the bias voltage which it 
will require for any given load current. 
And since the transistor bias voltage 
is the difference between El and the 
load voltage, this means that for a very 
high gain transistor the equilibrium load 
voltage will be only slightly smaller than 
El. A “perfect” transistor with infinite 
gain would result in the two voltages 
always being equal, as it wouldn’t re¬ 
quire any forward bias. 

Because the transistor in this connec¬ 
tion causes the load voltage to “follow” 
the reference voltage, the connection is 
commonly called the “emitter follower” 
mode. 

The feature of the emitter follower 
mode of connection which is of par¬ 
ticular importance from the viewpoint of 
dynamic filtering and regulation, is that 
the load voltage is more or less inde¬ 
pendent of the transistor collector volt- 
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For Every TV Receiver 



A large proportion of TV receivers through¬ 
out Australia use MSP Speakers—so do 
stereograms and radios — because MSP 
quality standards ensure top performance 
and reliability in the field. A full range of 


models enables you to select an MSP 
speaker for virtually any receiver. Ask your 

AVAILABLE IN 
ALL STATES 
FROM LEADING 
RADIO PARTS 
DISTRIBUTORS 


Distributor for the latest MSP speaker 
leaflet. 



MANUFACTURERS SPECIAL PRODUCTS PTY. LTD., 47 YORK STREET, SYDNEY. TELEPHONE: 2 0233. 


MSP 764 
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age. As long as there is sufficient col¬ 
lector supply voltage to supply the re¬ 
quirements of the transistor and load, 
any pulsations or variations present in 
the collector supply voltage have no ef¬ 
fect upon the load current and voltage. 

If the collector supply voltage rises, 
for instance, any tendency for the load 
current and voltage to rise results in a 
decrease in the bias of the transistor and 
its conduction is reduced to restore the 
current to its correct value. Similarly, 
if the collector voltage falls, any ten¬ 
dency for the load current and voltage 
to fall results in an increase in transistor 
bias and a consequent increase in tran¬ 
sistor conduction to restore the load cur¬ 
rent value. 

Obviously, the transistor acts like a 
filtering and regulation circuit, which 
prevents variations or pulsations in the 
rectifier output voltage from reaching the 
load. Providing the transistor is kept 
operating within its limits and the supply 
voltage remains sufficient to supply the 
needs of the transistor and the load, the 
only thing which controls the load volt¬ 
age is the reference source. 

Batteries can be used as reference 
voltage sources, as shown in figure 6 
but, in fact, they are rarely employed. 
It is more usual to arrange for the re¬ 
ference source to be supplied from the 
rectifier output, via suitable filtering and/ 
or regulation circuits. These may often 
be rather simple circuits, as they handle 
only the small bias current of the tran¬ 
sistor. 

Figure 7 (a) shows the basic circuit 
for the transistor dynamic filter. The 
reference voltage is derived from the pul¬ 
sating rectifier output via the appropriate 
series resistor R and is smoothed of 
ripple by the capacitor C. The tran¬ 
sistor then acts to approximate this 
smoothed reference voltage across the 
load. 

CAPACITANCE "AMPLIFIED" 

Often this filtering action is pictured 
by considering the transistor to have 
“amplified” the filter capacitor C to a 
value given by the product of C and 
the transistor current gain. Thus, it is 
said to act as a “filter capacitance multi¬ 
plier.” 

For example, if C has a value of 
500uF and the transistor has a gain of 
100. the effective filtering is considered 
to be equivalent to a capacitor of 
50,000uF shunted directly across the 
load. 

While this comparison is fairly accur¬ 
ate as far as the filtering is concerned, 
it is not accurate as far as the source 
impedance seen by the load is concerned. 
This point is a little too involved for 
our purposes at present, but it should 
be remembered that the concept of 
capacitance multiplication” is rather lim¬ 
ited in its application. 

Figure 7 (b) shows the basic circuit 
for a transistor load voltage regulator. 
Again the reference voltage is derived 
from the pulsating rectifier output, but 
this time a zener diode is connected 
from the transistor base to the positive 
side of the supply. 

The zener diode is a special sort of 
semi-conductor diode which can be ar¬ 
ranged to have a constant voltage drop 
over a wide range in current. Thus, it 
represents a constant reference voltage 
for the transistor and the transistor, ac¬ 
cordingly, acts to keep the load voltage 
similarly constant. The output voltage 
in 6 (b) is not particularly free from 



Figure 7: In more detail, the types of 
circuit used for dynamic filtering, 
regulation, and a combination of the 
two • 

ripple but is fairly constant, despite 
changes in load current and rectifier 
output voltage. 

If both regulation and filtering are 
desired, as they often are in practice, 
a circuit such as that shown in figure 7 
(c) can be used. Here the transistor- 
zener diode biasing resistor R is split 
into two sections, and a filter capacitor 
C connected so that it filters the bias 
supply. This means that the final refer¬ 
ence voltage developed across the zener 
diode is filtered as well as regulated, 
and the transistor is made to act upon 
the load voltage similarly to smooth and 
regulate it. 

In closing the discussion of power 


supplies, filtering and voltage regulation, 
it should be mentioned that, although 
the principles of dynamic filtering and 
regulation have been explained by refer¬ 
ence to transistors, the same principles 
apply to valves. Dynamic filtering is not 
often employed in valve circuits—princi¬ 
pally because it is fairly easy to achieve 
adequate filtering using normal inductor- 
capacitor filters—but valve-type voltage 
regulators are quite often used in test 
equipment and other equipment requir¬ 
ing well-regulated supply voltages. 

(To be continued) 


PRICE'S RADIO 

BOX 1212 G.P.O., SYDNEY 

Mail order service for all radio and 
television spare parts 

200H MULTIMETER 

DC Volts 5-25-250-500 and 2.5K 
(20,000 ohms per volt) 

AC Volts 10-50-100-500-1000 (10,000 
opv) 

DC Current 0-5uA 0-2mA 0-250mA 
Resistance 0-6K 0-6meg (300 and 
30K at centre scale) 

Capacitance lOuF-.OlluF .001 uF- 
.luF 

Decibels -20dB to 22dB 

Price £5/12/- 

TV legs, 6in long, colour grey, 4 
for 6/-. 

1 doz. ± watt resistors, assorted, 5/. 
1 doz 1 watt resistors, assorted, 6/. 
P.M.G. Type switches ideal for inter¬ 
com sets, 6d each. 

Transistor xformers (driver) 7K to 
4K 7/6 each. 

Transistor output xformers 7/6 each. 
Ray-O-Vac Stern Lights, Batt. Oper¬ 
ated £2/10/. 

Ray-O-Vac Marine Bow Lights 

£1/15/. 

Adel “Nibbling” Tool 75/. 

Berry bull-nose pliers 5/. 

4 only stereo crystal earphones 10/ 
each. 

We can supply a large range of 
radio and television test equipment 
Write for a quote on any particular 
instrument. 

MAIL ORDERS ONLY 




RTRIDGES 


IMPLION (A SIA) PTY. LTD. 

Victorian Distributors: 

E. W. Cornelius Pty. Ltd., 5 Northumberland Street, South Melbourne, VICTORIA 


STEREOPHONIC 


GP73 Series. Turnover stereophonic cart¬ 
ridge, plays all types of recordings. , GP73-2. 
Medium output. GP73-5. High output. 
Available with standard i" mounting brac¬ 
ket (type A), or special mounting bracket 
for end mounting (type B). Price: Twin 
Sapphire Styli £3/6/-. Sapphire/diamond 
Stylus £7/13/6. 

GP81. Turnover stereophonic CERAMIC 
Cartridge, ideal for hot and humid con¬ 
ditions. Plays all types of recordings. 
Universal mounting bracket. PRICE: Twin 
Sapphire Styli £3/19/6. Sapphire/diamond 
Stylus £7/19/6. 

Sole Australian Agents: 
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[— ELECTRONIC DEVELOPMENTS PTY. LTD.—, 

ELECTRONIC 
TACHOMETER 

KIT 6 OR 12 VOLT SYSTEM 

4,6 or 8 Cylinder Engine Only £9/12/6 

IPlus Packing and Post) 

A COMPACT AND STABLE INSTRUMENT GIVING RELIABLE R.P.M. READING. EASY TO BUILD AND MOST 
DEFINITELY THE BEST VALUE TACHOMETER KIT AVAILABLE. ALL FIRST GRADE PARTS SUPPLIED TO THE 

FEATURED CIRCUIT IN MULLARD OUTLOOK. 



R. TV & H„ APRIL, 1864 
BASIC STEREO AMPLIFIER 
£15/12/6 


FUnUSTEB 106 

Stereo amplifier-tuner unit. This kit includes all parts as 
specified in R. TV & H., Dec., 1963, M r T 

feature article and all top quality . , ® Nfc[ 

BOX-CHASSIS AND PANEL.£4/5/- 

ENGRAVED PANEL, 55/-; ETCHED PANEL 45/- 


METERS - METERS 

AH types ... all sizes ... all raftings ... BUT with a single 
common factor - TOP QUALITY AND LOW COST 
CHECK THE VALUE FOR BARGAIN BUYING — (all meters meet BSI standard) 


Meter Sixe Movement * Price 

If” x If” 50 Microampere_52/6 

100 Microampere_44/6 

500 Microampere_34/- 

50-0-50 Microampere 42/6 

100-0-100 Milliampere -- 39/6 
0-1 Milliampere to 

0-500 Milliampere_32/6 

” " V.U. Meter_52/6 

" " "S" Meter_47/6 

3i" x 3" 50 Microampere_86/- 

100 Microampere_ 70/- 

500 Microampere_55/- 

50-0-50 Microampere __ 70/- 


100-0-100 Microampere 62/- 
0-1 Milliampere to 0-500 47/6 


Meter Sixe Movement * Price 

3i" x 3" V.U. Meter_82/6 

4f" x 4£" 50 Microampere_96/- 

100 Microampere_i_ 78/6 

500 Microampere_62/- 

50-0-50 Microampere __ 78/6 
100-0-100 Microampere 70/- 
" " 0-1 Milliampere to 

0-500 Milliampere_57/6 

" " V.U. Meter_98/6 

HORIZONTAL READING METERS 
SCALE 3i" x 1" 

0-50 Microampere_98/6 

0-100 Microampere_89/6 

0-500 Microampere _ 83/- 

0-1 Milliampere to 

0-500 Milliampere __75/- 

Stereo Balance __77/6 


‘PLUS 12% S/TAX 


Many other types including ammeters , voltmeters , battery and tune meters, round f square, 
rectangular and horizontal reading . Write for further particulars . 


ELECTRONIC DEVELOPMENTS PTY LTD 

Phones 63-3596 232 FLINDERS LANE Phones 63-3596 

63-5973 MELBOURNE ... ... VICTORIA 63-5973 


63-5973 

•. - / J -.:; : J M 
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ELECTRONIC DEVELOPMENTS PTY. LTD 

K1TSETS 


AUSTRALIA'S LARGEST VARIETY IN KITS OF 
TOP QUALITY COMPONENTS AT LOWEST COST 


CONTROL UNITS 

1. Playmaster No. 8 

2. Playmaster No. 9 

3. Playmastei No. 10 

4. Transistor Low. Noise 
(Monaural) 

5. Transistor Low noise 
(stereo) 

6. 4 Channel Audio 
Mixer 

CONVERTERS 

7. S/W 1 (Batt. or A.C.) 

8. S/W 2 (Batt. or A.C.) 

9. ALLWAVE 2 (A.C.) 

10. Transistor 2 band 

11. 50 Mc/s. 

12. 144 Mc/s 

13. 50-144 Mc/s x’tal 
Locked 

14. D.D.-D.C. 40 watt 

15. D.C.-D.C. 60 watt 

16. D.C.-A.C. 40 watt 

GUITAR AMPLIFIERS 

17. Golden Series 12W 

18. Golden Scries 20W 

19. Standard Series 12W 

20. Standard Scries 25W 

21. Standard Series 35W 

22. Standard Series 50W 


HI-FI AMPLIFIERS 
(MONAURAL) 

23. HI-FI 3 

24. Milliard 3-3 

25. Mullard 5-10 

26. Mullard 5-20 


HI-FI AMPLIF 
(STEREO) 

27. Mullard 

28. Mullard 

29. Mullard 

30. Playmaster 

31. Playmaster 

32. Playmaster 

33. Playmaster 

34. Playmaster 

35. Playmaster 

36. Playmaster 

37. Playmaster 

38. Playmaster 

39. Playmaster 

40. Minniwatt 


IERS 

2-2 
3-3 
10-10 
Unit 1 
Unit 2 
Unit 3 
Unit 4 
101 
102 
103 
105 
Twin 10 
Twin 17 
Twin 10 


P.A. AMPLIFIERS 

41. Standard 12W 

42. Standard 25W 

43. Standard 35W 

44. Standard 100W 

45. Transistor 10W 

46. Transistor 30W 


TRANSISTOR 
AMPLIFIERS (stereo) 

47. Transistor 1W 

48. Transistor 2W 

49. Transistor 5W 

50. Transistor 10W 

TAPE AMPLIFIERS 

51. R.TV & H No. 3 

52. R.TV & H. No. 4 

53. R.TV & H. Stereo 

PREAMPLIFIERS 

54. Transistor Mono 

55. Transistor Stereo 

RECEIVERS 

56. D’xers 1 (Batt or 
A-C) 

57. D’xers 2 (Batt or A-C) 

58. D’xers 3 (Batt or A-C) 

59. S/W 3-Band (A-C) 

60. Little General 1961 

61. Interstate 5 

62. Dual W'ave 5 

63. Dual Wave 6 

64. 1962 Stereogram 

65. Fremodyne 4 

66. Transistor 1 

67. Transistor 2 

68. Transistor 3 

69. Transistor 4 

70. Transistor 6 


71. Transistor 7 

72. Transistor 8 

73. Transistor (3-Band) 8 

TUNERS 

74. Playmaster No. 3 

75. Playmaster Program 
source 

76. Transistor High Gain 

77. Transistor Med. Gain 

78. Mullard Wide Band 

79. Philips Wide Band 

INSTRUMENTS 

80 R.TV & H. 3” Cro. 

81. R.TV & H. 5” Cro. 

82. R.TV & H. R/C 
Bridge 

83. R.TV & H. Electronic 
Stethoscope 

84. R.TV & H. Swp. Gen. 

85. R.TV & H. Patt. 
Gen. 

86. R.TV & H. 6V & 
12V Tachometer 

87. R.TV & H. G.D.O. 
Adapt. 

88. R.TV & H. Valve 
and Transistor Tester 

89 Transistor Wave 
Meter 

90. Standard Audio 
Oscillator 


INSTRUMENTS cont. 

91. 1962 Wide Range 
Audio Oscillator 

92. Transistor Signal 
Tracer 

93. Transistor Pattern 
Generator 

94. V.T.V.M. 

95. Millivoltmeter 

96. Distortion, noise Sc 
Millivoltmeter 

MISCELLANEOUS KITS 

97. Light Beam Relay- 

98. Flasher Unit 

99. Regulated 9-Volt 
Supply 

100. Universal Battery 
Charger 

101. Intercom Unit 

102. Stereo Phone Amp. 

103. Stereo Phone 
Adaptor 

104. Porta-Player 

105. Porta-Gram 7 

106. Transporta-Gram 7 

107. Diode Noise 
Generator 

108. Decade Boxes 

109. Wide Band (Cro.) 
Preamplifier 

110. Remote VFO 


IF YOU CANNOT SEE YOUR PROJECT LISTED—WRITE FOR A QUOTE, WE HAVE 
MANY OTHER UNITS AVAILABLE OR IN DEVELOPMENT 


--— YES- 

WE STOCK METALWORK AND PANELS FOR RADIO. TV & HOBBIES PROJECTS AND NUMEROUS OTHER TYPES 


ALUM. & STEEL 
CHASSIS 
ALUM. PANELS 
AMPLIFIERS 
PREAMPS 
SPEAKERS 
MICROPHONES 
TAPE DECKS 


RECORDING TAPE 
VALVES 
TRANSISTORS 
PICTURE TUBES 
TRANSFORMERS 
CHOKES 
TV AERIALS 


TV COMPONENTS 
CONDENSERS 
RESISTORS 
RECORD PLAYERS 
RECORD CHANGERS 
TRANSCRIPTION 
UNITS 
METERS 


TEST EQUIPMENT 
PICKUPS 
CARTRIDGES 
STYLI 

VIBRATORS 
PRINTED CIRCUITS 
COILS 


Popular Kits — Lowest Prices 


"GOLDEN SERIES'^ 
20 WATT GUITAR 
AMPLIFIER 
(with Vibrato) 

MULLARD 3-3 
STEREO 
AMPLIFIER 

MULLARD 10-10 
STEREO 
AMPLIFIER 

50 & 144 MC 
CONVERTER 

KITS 


f 


1963 T'SISTOR 
PATTERN GEN. 
oni/£6/17/6 


TRANSISTOR CONVERTER 

SHORT WAVE 2-BAND, COVERS 2 TO 20 MC/S 

Write for particulars 


PLAYMASTER 103 

GUITAR AMPLIFIER WITH REVERB AND VIBRATO 
Write “for particulars 


HI-FI 3 
MONAURAL 
AMPLIFIER 



C DEVELOPMENTS PTY. LTD. 

232 FLINDERS LANE Phones 63.3596 

ELBOURNE .... VICTORIA 63-5973 
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TACHOMETERS FOR TRANSISTOR 

IGNITION 

—plus 

dwell 

ANGLE 



Both of the instruments illustrated will work off standard or 1 2V transistor 
ignition and both have inbuilt dwell angle facilities. The larger instrument has 
the advantage of a separate scale calibrated in degrees of dwell angle . 

In last month's issue we presented details of a tachometer for use 

with conventional ignition equipped vehicles. This month 

we describe a modified version of the unit 

designed for use with transistor ignition. A further simple 

modification enables either unit to read, directly, the "dwell angle" 

of the contact breaker in the vehicle. 

By Keith Jeffcoai 


T HOSE who followed last month’s 
article will remember that the 
tachometer worked off an approximately 
square-wave impulse of roughly the bat¬ 
tery voltage, which is developed across 
the ignition coil primary each time the 
ignition points open and close. This 
system works well for 6- or 12-volt con¬ 
ventional ignition systems, but it 
becomes impractical if applied to a tran¬ 
sistor ignition system. 

With transistor ignition, a typical 
resistance for the coil primary would be 
0.33 ohms; at an induction current of 
10 amperes, this means a pulse of only 
about 3.3 volts developed across the coil. 
Even if it were possible to obtain a zener 
diode which would adequately “clip” a 
pulse of this low amplitude, it would 
still be found that the meter sensitivity 
of our unit would be inadequate. Instead 
of a 1-milliamp movement we would 
need a 100-microampere unit. 

METER 

Meters of this sensitivity are rather 
expensive and, in addition, are somewhat 
less robust than would be desirable in a 
vehicle. Fortunately, there is an easy 
way out of the problem, at least so far 
as vehicles fitted with 12-volt transistor 
ignition systems are concerned. 

If we examine the circuit of a typical 
transistor ignition system we find that 
the coil, the collector-emitter circuit of 
the transistor and the ballast resistor 
are wired in series and connected across 
the total battery voltage. When the tran¬ 
sistor is “bottomed” by the points being 
closed there will be approximately 0.4 
volts across the collector/emitter circuit 
of the transistor and, assuming a battery 


of 12 volts, we could logically expect to 
find the remaining 8.7 volts across the 
ballast resistor. (Remember that 3.3 
volts will be across the coil.) 

In actual practice about one volt will 
be lost in wiring resistance, etc., so that 
there will actually be about seven volts 
across the ballast. 

This being the case, there is no reason 
why the six-volt version of the tacho¬ 
meter described last month would not 
work if placed across the ballast resistor 
instead of the coil in a transistor ignition 
system. We can, however, improve its 
performance somewhat and reduce its 
cost if we change a couple of the com¬ 
ponents. 

In last month’s unit there was a 
1-henry choke placed in series with the 
“plus” connection of the tachometer. 
Ihe purpose of this choke was twofold: 
(a) it served to prevent the high back- 
EMF from the coil primary from reach¬ 
ing the zener diode, and (b) it prevented 
the tachometer circuit from imposing 
unnecessary “loading” on the coil 
primary. 

With the tachometer placed across the 
ballast we no longer have the problems 
of back-EMF and loading, so the choke 
could be eliminated from the circuit. In 
practice, however, there may still be 
some high voltage transients present 
across the ballast (mainly induced from 
the HT wiring and other sources) and, 
to prevent these from reaching the unit, 
we included a standard RF choke of 
2.5 millihenrys in place of the 1-henry 
choke. We found this to be quite ade¬ 
quate for the purpose and considerably 
cheaper than the 1-henry unit. 

Because the resistance of this RF 


choke was somewhat lower than 
the 1-henry unit and because the 
voltage across the ballast could 
fluctuate to higher limits than 
would be present in last month’s 
6-volt unit, we have also includ¬ 
ed a series resistor in the “plus” 
line of our transistor unit to 
limit the maximum current 
through the zener diode. 

With two small modifications, 
then, our tachometer circuit will 
work satisfactorily with 12-volt 
transistor ignition - equipped 
vehicles, but what about 6-volt vehicles? 

Unfortunately we have not yet been 
able to achieve satisfactory results with 
this tachometer circuit on 6-volt tran¬ 
sistor systems. The trouble is that, re¬ 
gardless of the type of transistor system 
used, the battery voltage will be fairly 
evenly divided between the ballast and 
the coil. 

This, in effect, means that, regardless 
of where we attach the tachometer, we 
will only have pulses of about 3 volts 
amplitude to work from and, as we ex¬ 
plained earlier, this is just not practical 
or economical. 

6 VOLT TACHO. 

For the moment, then, we cannot offer 
a tachometer circuit suitable for use in 
6-volt transistor ignition equipped ve¬ 
hicles. Various ways of overcoming the 
problem are being investigated however, 
and, should one of these jprove satisfac¬ 
tory, then owners of 6-volt vehicles can 
rest assured we will hasten to publish 
the details. 

So much for the transistor ignition 
tachometer circuit — now let us talk 
about dwell angle and how it can easily 
be measured by a small change in our 
circuit. 

Simply stated, the term “dwell angle” 
is the number of degrees of distributor 
shaft rotation over which the points are 
closed in each ignition cycle. To under¬ 
stand this a little better perhaps we 
could refer to figure 1 which shows three 
typical distributor cams and the dwell 
angle of each. 

The cams in this drawing have 4, 6 
and 8 “lobes” or sides to correspond with 
the number of cylinders in the vehicle. 
As the cam rotates, the ignition points 
open when the rubbing block attached to 
the movable point passes over the “tips” 
or corners of the cam, and close when 
the rubbing block is passing over the 
“flank” or flat portion of the cam. 

The periods during which the points 
are closed (dwell) given on our diagram 
represent typical values for 4, 6 and 8- 
cylinder vehicles. It is interesting to 
note that, in each case, they are exactly 
two-thirds of the total number of degrees 
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of the cam lobe. Putting this another way, we could say that 
the points are closed for 66 per cent, and open for 34 per 
cent, of each ignition cycle. 

Most mechanics (“do-it-yourself* or professional) set 
ignition points to the correct dwell angle by rotating the 
distributor cam until the rubbing block rests on the top of 
the lobe and then setting the gap between the points to a pre¬ 
determined value with a feeler gauge. In a typical 6-cylinder 
engine the gap might be set to 16/1000in to produce a dwell 
angle of 40 degrees. 

In skilled hands, this method is probably good enough 
for everyday use, but it does leave something to be desired. 
The trouble is it’s a static rather than a dynamic test. 

If the points do not open with perfectly parallel surfaces, 
if there is pitting of the surfaces or the feeler gauge is 
handled incorrectly, it is possible to miss the correct dwell 
angle by quite a number of degrees. 

There is also the probem that, due to wear in the distribu¬ 
tor shaft or in individual lobes of the 
cam, the dwell angle which should be 
produced by a certain gap may be quite 
a deal removed from the actual dwell 
angle achieved when the motor is 
running. 

For those who might be inclined to 
feel that a few degrees of dwell angle 
out in either direction is unlikely to 
have any effect on the performance of 
a motor, we would point out that too 
large a dwell angle will produce slug¬ 
gish opening plus excessive arcing and 
pitting of the points at low; engine 
speeds; conversly. too small a dwell 



Figure 1: Our text explanation of cams and dwell angles 
might be assisted by the above illustration which shows 
three typical cams and their appropriate dwell angles. 



Figure 2: The principle on which the 
dwell meter functions is illustrated 
by this simplified circuit diagram. 


the “points closed” to “points open” time 
on a straight percentage basis. For the 
electronic type of measurement such an 
arrangement might be ideal and would 
certainly give the desired information. 

The difficulty is that automotive 
manuals still (and probably will for some 
time yet) give the “points closed” figure 
as degrees of dwell and a certain amount 
of cross-calculation would be necessary 
to a percentage reading. 

In short, the manner in which the in¬ 


formation can be presented depends to 

angle will result in the coil not reaching time the points remain closed on each some degree on who is to use it— 


magnetic saturation at high RPM, with a lobe of the cam. 
consequent poor ignition through loss of ~ 
spark. 


whether an “electronic type” or someone 
From previous discussions we know who has been brought up on a hard diet 
that each lobe of a six lobe cam will of automotive manuals. 


POINT BOUNCE 


occupy exactly 60 degress so. if we mark 
the meter with a scale having 60 div- 

Then, too, there is the problem of i s i° ns from zero to maximum we can . 

point bounce. In a typical distributor s ? e that the circuit of figure 1 would angle scales. W e will return to this point 

the rubbing block on the moving point is *p ve a ^ rect r ^ ac |* n 2 ^e number of a little later, 

held in contact with the lobe of the degrees oyer which the points are closed 

cam by a leaf spring. As the speed of ? n each lobe of the cam. We would. 


There is also the very practical con¬ 
sideration of what space is available on 
a given meter face for additional dwell- 


At this stage we might turn to the main 
circuit diagram (figure 3) of our new 


the engine is increased, this spring has * n ^ a £*» obtain a reading of the dwell combined tachometer/dwell meter. 

. ° A " From this it can be seen that the only 


cam and “bounce” on other portions. 

Some method of checking on these 
conditions is obviously desirable. 

The electronic dwell meter which al- 


Similarly. if we mark the meter with components additional to last month's 
90 equal spaces and connect the circuit circuit are the slider switch and the 

5Kc 

R2. As the circuit is drawn, the slider 
switch is shown in the position which will 
allow dwell angle to be read. 

In this position the switch shorts out 


R2 5K 


increasing difficulty in keeping the rub- an § : L:i?fi. t ^^r degrees, 

bing block in proper contact with the ‘ ‘ . 

rapidly moving cam lobes and. eventu- , , , , f ... 

ally a point is reached where the block t0 *ne P oin ts on a four-lobe cam. we 5Kohm carbon trimming potentiometer, 

tends to “float" over portions of the would obtain a direct reading of the J - ,J ~ 

dwell angle on this cam. 

From this it would appear that a 
single scale will not suffice for all cams; 

that we need a separate scale for the differentiating capacitor C and leaves 
lows a reading"of dwell angie to be"mad*e each cam * cal ^ rate ^ in degrees accord- resistor R2 in series with the negative 
under dynamic conditions is the most in S to the number of lobes on the cam. lead from the meter and bridge. Short- 
effective method of checkinc on and Some readers may, at this stage, won- mg out the differentiating capacitor 
overcoming the various problems we der why we could not have a single means that the meter will be fed with 
have mentioned. It will, in addition, scale calibrated from 0-100 and express square-wave pulses (as shown m figure 
allow a check to be made on the action 
of such things as automatic advance and 
retard mechanisms — but more on that 
later. 

The manner in which our dwell meter 
works can be found from an examin¬ 
ation of the simplified arrangement 
shown as figure 2. 

If we set the value of Rx in this 
circuit so that the meter reads full scale 
when the points are closed and then 
operate the points from a cam which is 
adjusted to have the points open for the 
same period of time as they are closed, 
we could expect the meter to read ex¬ 
actly half scale when the points are 
being operated. 

If we now adjust the points so that 
they are closed for twice the length of 
time they are open, we would find that 
the meter reads 2/3rds or 66.6 p.c. of 
full scale. In other words — the per¬ 
centage of full scale reading on the 
meter is directly proportional to the 


Figure 3: The main circuit diagram 
lihows the minor changes necessary to 
include dwell angle facility in the 
instrument described last month. 


- O- 

Dz= 

OAZ222, 3Z5.6T10, ZG5.6 
FOR 6V STANDARD IGNITION 
OR 

OAZ224, IZ6.8TIO. ZT6.8 FOR 
12V STANDARD AND 
TRANSISTOR IGNITION 
Dz 


CHOKE 
(SEE TEXT) 




Rl 

+ o—NNW- 

68n 3W FOR TRANSISTOR 
1200 IW FOR STANDARD 12V 
OMIT FOR STANDARD 6V 



C = 


Fig. 3 


R.P.M. 

METER SCALE 

CYLINDERS 

4 

6 

8 

0-5000 

.68 

.47 

.33 

0-7000 

.47 

.33 

.22 

0-9000 

.33 

.22 

- 
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MODEL M70 
PRICE: £40-15-0 


Sensitivity: DC-33,000 opv 

AC-15,000 opv 
Volts: DC-0 to 3000 (7 ranges) 
AC -0 to 3000 (8 ranges) 

Current: DC:0-300uA (2 ranges) 
0-300mA (3 ranges) 0-I2A (2 
ranges) AC: 0 to I2A (2 ranges) 
Ohms: 0-200K 0-200 Meg 

(4 ranges) 

Capacity: 0-200uF (5 ranges) 

Inductance: 0-I0.O00H (4 ranges) 
GM: 0-20,000 umhos 

Decibels -28 to + 58 (6 ranges) 
RF Volts: 0-1200 rms (4 ranges) 
0-3500 p-p (4 ranges) 


Sensitivity: 00:20,000 opv 

AC:5,000 opv. 
Volts: DC:0-700 (7 ranges) 

AC:0-700 (6 ranges) 
Current: DC:O-50uA, 0-7-140mA 
^hms: 0-5-500K: 0-50 Megs. 

Caod 0-0.03 - 0.6 uF 

IndJctanc - , °-5-500H 

Decibels: ' 20 +0 + 59 

RF Volts: 0-K r ™ : °- 40 P*P 


MODEL FN 

PRICE: £15-15-0 


HANSEN METERS 



Sensitivity: DC:20,000 - ' pv * 

AC:10,000 opv. 
Volts: DC:0-600 (6 ranges) 

AC:0-600 (4 ranges) 
Current: DC:0-50uA-l 2mA- 

300mA 

Ohms: 0-1 OK: M0-I00 Megs 

Capacity: 0-0.03-0.6 uF 

Inductance: 0-5000H 

Decibels: -15 to +58 

S Meter & Tube Emission Tests 


Sensitivity: DC:6000 opv. 

AC:2,700 opv. 
DC:0-600 (5 ranges) 
AC:0-600 (4 ranges) 
DC: 0-300uA: 0-12 

-300mA 
0-20K:0-2-200 Meqs 
0-0.l-0.2uF 
0-I000H 
-15 to +58 
Tube Emission Tests 


Volts 

Current 


Ohms: 

Capacity: 

Inductance: 

Decibels: 

S Meter & 


MODEL SM 

PRICE: £9-10-0 



MODEL SC 

PRICE: £7-11-6 


JACOBY, MITCHELL & Co. Pty. Ltd. 

469-475 KENT STREET, SYDNEY. MA8411 

MELBOURNE ADELAIDE 

15 ABBOTSFORD STREET, 77 WRIGHT STREET, 

NTH. MELBOURNE. 30-2491 ADELAIDE. LA5117. 
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PARTS LIST — Smell Unit 

4 0A91 germanium diodes, or equivalent. 

Zener diode—OAZ224, 1Z68T10, ZT68 for 12 volt 
standard systems. 

OAZ222, 3Z5.5T1 0, ZG5.6 for 6 volt standard sys¬ 
tems and 12 volt transistor systems. 

C 125 volts working 10 per cent, see table on Fig. 

3 for value. 

R1 68ohm 3W for transistor, I20oh m 1W for stand* 
ard 12 volts, omit for standard 6 volts. 

R2 SOOOohm carbon trimming pot. 

R3 lOOOohm carbon trimming pot. 

Choke 1 henry for standard ignition (see last month's 
issue); 2.5 millihenry for transistor. 

Meter and case—1mA lOOohm (Ferrier type BT, or 
equivalent). 

Slider switch — two-pole two-position. 

4 i" by 1 “ Whitworth brass screws and nuts. ^ 

3 Small solder lugs. 

3 Larger solder lugs. 

3 Matrix board tagged eyelets. 

Suitable lengths of red and black wire plus red, black 
and green spaghetti tubing. Panel—1/16" bakelife 
(see template in last month's issue). 



3 of last month’s article), the width of 
which will be directly proportional to 
the “points closed” or dwell time. The 
resistor R2 is used to calibrate the meter 
for a full-scale deflection with the points 
closed, in the same manner as for figure 
2 

Sliding the switch to its other position 
shorts out R2 and brings the differentiat¬ 
ing capacitor back into circuit so that 
the unit functions as a tachometer. 

Those readers who have constructed 
the tachometer for standard ignition de¬ 
scribed in last month’s issue will find 
that the unit is easily modified for the 
additional dwell angle feature. The 
slider switch is fitted into the rear of the 
case ond our photographs plus a wiring 
diagram should simplify the actual con¬ 
struction. 

One change which may warrant fur¬ 
ther explanation is a revised method of 
connecting in the four diodes of the 
bridge rectifier. In order to gain space 
for the trimming pot R2 we found it 
necessary to “compact” these diodes into 
a single package form. 

This “packaging” can be accomplished 
in the following manner: Take two of 
the diodes and place them side by side 
and twist the wires of the two “banded” 
ends together. Place a Tin length of 
red 1 millimetre “spaghetti” tubing over 
the twisted wires. 

Now take the other two diodes; twist 
the leads of the unhanded ends to¬ 
gether, and place a Tin length of black 
spaghetti over the twisted pair. Next 
place the four diodes together in a 
bundle with the red and black covered 
leads at one end and twist together one 
banded and one unbanded lead at the 
other end. Place a iin length of green 
spaghetti over this twisted pair. Twist 
together the remaining pair of leads and 
cover them with a length of green 
spaghetti. 

Take a iin length of 4 millimetre 
spaghetti (any colour) and place it over 
the four bunched diodes to hold them 
together and prevent the ends of the 
twisted pairs from shorting to other 
components in the circuit. The “pack¬ 
age” bridge rectifier is now complete. 

The method of connecting into cir¬ 
cuit the colour ceded leads from the 
rectifier is clearly shown in our new 
wiring diagram. 


The pre-wired diodes in the bridge rectifier and the additional trimming poten¬ 
tiometer in our smaller instrument can be seen in these illustrations . 


The 5 Kohm dwell 
angle calibrate pot. 
R2, is mounted by 
its connecting tags 
to the negative ter¬ 
minal of the meter 
and one of the ter¬ 
minal lugs formerly 
used to mount the 
bridge rectifier. 
Mounted in this 
manner the pot 
clears components 
underneath it by ap- 
proximatey l-8in 
but, in order to pre¬ 
vent the possibility 
of accidental shorts, 
it is a good idea to 
affix one or two lay¬ 
ers of insulating 
tape to the under¬ 
side of the pot. be¬ 
fore placing it into 
circuit. 

If the instrument 
is being constructed 
for transistor ignition, remember that 
the one henry choke should be replaced 
with a standard 2.5 millihenry RF choke 
and the series resistor should be changed 
to a 68 ohm 3 watt unit. 

With the smaller meter movement, 
used in the instrument described last 
month, there is really not enough room 
to include a separate dwell scale but 
readers using this instrument can still 
take “average” or comparitive dwell 
readings from the existing tachometer 
scale, by treating it on a percentage 
basis, as outlined earlier. 

With an 0 to 5 scale, this is a fairly 
simple matter, because the 10 promin¬ 
ent divisions can each be taken to rep¬ 
resent 10 per cent, each of the minor 
divisions being 2 per cent. The figures 
have to be mentally doubled, however, 
so that 2 becomes 40 per cent, 3 be¬ 
comes 60 per cent and so on. 

By and large, vehicle ignition systems 
are adjusted so that the points are closed 
for two-thirds of the available time 
The dwell/ tachometer switch on our and open for one third. On this basis 

smaller instrument mounts convenient- and assuming that the meter is set up 

ly in the rear of its aluminium case . for full-scale deflection with the points 
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PULSE AMPUHER TETRODES 


★ EXCELLENT PULSE SHAPE. High and con¬ 
stant peak emission throughout the duration of 
the pulse is the first requirement of a good 
pulse tube. The Cl 149/1 and the Cl 150/1 
cathodes are carefully made and fully activated 
for constant emission—there is negligible plate 
current slump during the pulse and flat top 
is maintained. 

★ FREEDOM FROM SPARKING. Sparking is an 
accepted hazard in high voltage tubes and is 
often a major cause of failure. EEV Cl 149/1 
and Cl 150/1 cathodes are designed and 
seasoned so that sparking is virtually elimin¬ 
ated—if a spark does occur the EEV cathode 
can “take it on the chin”—it does not flake. 

^ RUGGEDNESS. The extremes of vibration 
and shock experienced in ships and aircraft 
call for tubes of extremely robust design. No 
other previous specification calls for the string¬ 
ent dynamic mechanical tests met by these 
EEV tubes. 

★ HEAT DISSIPATION. The factor of unwanted 
generated heat creates many problems for 
equipment designers. Bulb shapes of the 
Cl 149/1 and the Cl 150/1 are such as to give 
low surface temperatures and the generous 
plate size and design of the integral plate ter¬ 
minal ensure good heat dissipation. 

★ EMISSION FROM CONTROL ELECTRODES. 

This has been eliminated by the use of heavily 
gold-plated grids and processing methods 
evolved from years of experience in the power 
tube field. 
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01148/1 01150/1 

AMERICAN ELECTRICAL EQUIVALENTS 
4PR60B AND 715C 



electric) 



GENERAL DATA 

Electrical 

Cl 149/1 

Cl150/1 


Heater Voltage 

26 

26 

V 

Heater Current 

2.15 

2.15 

A 

Cathode Heating Time 




(Min.) 

3.0 

3.0 

minutes 

Mechanical 




Overall Length (max.) 

6.00 

6.00 

inches 

Overall Diameter (max.) 

3.062 

2.598 

inches 

Base 

B4A 

B4A 


Mounting position 

Any 

Any 


TYPICAL OPERATING CONDITIONS 


C1149/1 

Cl150/1 


Duty Cycle 

0.001 

0.001 


Pulse Length 

2.0 

2.0 

u sec 

Anode Voltage 

20 

15 

kV 

Screen Voltage 

1.25 

1.25 

kV 

Grid Voltage 

—600 

—600 

V 

Pulse Positive Grid 




Voltage 

150 

100 

V 

Pulse Anode Current 

18 

15 

A 

Pulse Screen Current 




Approx. 

1.7 

2.0 

A 

Pulse Grid Current 




Approx. 

0.3 

0.2 

A 

Pulse Input Power 

360 

225 

kW 

Pulse Output Power 

330 

205 

kW 


THE AMALGAMATED WIRELESS VALVE 00. PTY. LTD. 

SYDNEY ® MELBOURNE • ADELAIDE ® BRISBANE 

DISTRIBUTORS FOR ENGLISH ELECTRIC VALVE COMPANY LTD. 
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closed, the proper ratio will be present 
when the meter indicates 66.6 per cent 
deflection with the motor operating; this 
will correspond to a reading on the 
R.P.M. scale of 3,330 r.p.m. 

This would be equivalent to 60 degrees 
of dwell for a 4-cylinder motor, 40 de¬ 
grees for a 6-cylinder and 30 degrees 
for an 8-cylinder. 

Where the manual calls for a critical 4 
dwell angle which is other than the 
“average” figures quoted, it can be cal¬ 
culated in terms of scale R.P.M. by 
dividing the required dwell angle by 0.18 
for an 8-cylinder motor, 0.12 for a 6- 
cylinder motor and 0.09 for a 4-cylinder 
motor. Suppose, for example, we re¬ 
quire a dwell angle of 42 deg. on a 
6-cylinder motor. Dividing 42 by 0.12 
gives us 3,666 and this is the figure, on 
the R.P.M. scale, which is equal to that 
particular dwell angle. 

On larger, notably 4-inch meters, there 
is space both for an easy-to-read r.p.m. 
scale and for a second scale calibrated 
directly in degrees of dwell angle. This 
being so, we give details here of a sec¬ 
ond and larger composite instrument 
using the same basic principles but 
carrying a dwell angle scale to which 
it can be directly calibrated. 

Ferrier Instruments have made up a 
special scale for this instrument to our 
specifications and this is shown in the 
photograph at the head of the article. 
It will be noted that we have used only 
two scales for dwell readings. The 0-45 
scale for 8-cylinder vehicles and the 
0-60 scale for six cylinders. Those with 
four cyclinder vehicles need only double 
the readings on the 0-45 scale. 

The instrument shown is calibrated 
from 0-5000 for the RPM scale but we 
understand that instruments with the 
same dwell scale and a 0-7000 or 0-9000 
RPM scale are available to order. 

This larger meter movement is de¬ 
signed to be mounted in the instrument 
panel of the car and for that reason it 
does not have the all-enclosing alu¬ 
minium moulded case supplied with the 
smaller unit described last month. Those 


who wish to mount this meter external 
to their instrument panel could make up 
a small aluminium box, perhaps of a 
square shape, and mount a component 
board within this box. However, we 
felt that we would prefer to retain the 
instrument-mounting facility and accord¬ 
ingly made our component board of a 
circular shape and attached it to the rear 
of the meter. 

This board is slightly smaller than the 
outside diameter of the meter case and 
a detailed drawing of it is included in 


the article. It will be noted that all com¬ 
ponents can be included on the board, 
including the changeover switch from 
dwell to tachometer reading. The board 
is also cut to mount either the 1 henry 
or the 2.5 millihenry choke, depending 
on whether standard or transistor igni¬ 
tion is being used. 

Placing the changeover switch on this 
board means that some difficulty might 
be experienced in operating the switch, 
once the instrument has been mounted in 
a panel, but we feel that this is not really 


Wiring of our larger tachometer is straightforward and 
uncomplicated. Two extra terminals on the rear of the 
meter (not shown in diagram) are for a pilot lamp which 
can be connected to the vehicle headlamp switch . 




The particular board shown in this illustration was de¬ 
signed for a 12 volt standard ignition vehicle with a 6 
cylinder motor. There is adequate room on the board 
for alternative components to suit other systems . 
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WARBURTON FRANKI 


NOW SETTLED IN 
THEIR NEW PREMISES 


SIGNAL 

GENERATORS 

(A.C. operated) 


|OPENING SALE 


HAWAIIAN PORTABLE 
RECORD PLAYERS 


FEW ONLY at this SPECIAL PRICE 

LEADER LSG10 

® 120 K.C. to 260 M.C. in 6 Bands. 
• R.F. output—over 100,000 micro¬ 
volts with variable control. 

® A.F. output — 2-3 volts at 400 
C.P.S. 

SIZE—6Jin x lOin x 4iin; WEIGHT 
—6 lbs. 

£12/19/6 freight free 


RONETTE MONAURAL 
PICKUP CARTRIDGES 

Type DC-284-oV, fitted with Sapphire 
Standard Stylus and DIAMOND L.P. 
Stylus. 


TOGGLE SWITCHES 

Bulgin S270—D.P.D.T., 5/11 

Bulgin S259—S.P.S.T., 4/11 

Plus Pack & Post 6d. 

MICROPHONES 

DYNAMIC 

HI-IMPEDANCE 

C/W Cable, plug and built-in stand. 

35/- Post Free. 


Australian-made MONAURAL 

CRYSTAL PICKUP 
CARTRIDGES 

C/W L.P. and Std. Sapphire Styli. 

19/n Pack & Post 6d. 

STYLOVUE NEEDLE 
INSPECTORS 

Checks Needle Tip Without Removing 
From Cartridge. 


• Record Storage Com¬ 
partment—Five 45 r.p.m. 
records will fit inside lid. 

• Plays anywhere. Power 
supplied by 6 size C cells 
(supplied). 

• 2 speeds—33-1/3 and 45 
r.p.m. Also fine speed ad¬ 
justment. 

• Plays any size record— 
7in, lOin, 12in. 

• Attractive Round Plas¬ 
tic Case with Moulded 
Handle. 

SIZE — 9in Diameter — 
34in thick. 


£9/ 1 9/6 FREIGHT FREE. 



59/6 Plus Pack and Post 6d. 

MICROPHONES 

Italian Geloso. Crystal type. Really good 
microphones at a bargain price. 

TYPE M1112 

Swivel mount, stand adaptor, 8ft flex and 
plug supplied. Plastic cased. 

59/6 each Pack & Post 6d. 

TYPE mi no 

Swivel mount, quick release stand adaptor, 
ON-OFF Switch and flex supplied. Metal 
cased. 

79/6 each. Pack & Post 6d. 

CAR AERIALS 

Disappearing Type Cowl Mounting. Good 
quality. C/W Lead. 

69/6 Plus Pack & Post 2/6. 


MICROPHONES 

CRYSTAL 

Locally made C/W stand adaptor and flex. 

20/6 Post Free. 

TRANSISTORISED 
MICROPHONE MIXER 

Enables 4 microphones to be used from 
one Input. Separate volume controls for 
each channel. Attractive metal box, 6in x 
2$in x 2\in. Connections by standard 
phone plug. 9-volt battery supplied. 

£5/7/6 Incl. Post. 

ENGLISH PICKUP ARMS 

Less Cartridge. 

9/11 Plus Pack & Post 6d. 


19/11 Plus Pack & Post 6d. 

SWISS PRECISION 
OILER LUBRISTYL 

The pod st oiler that’s always clean. 
LEAKPROOF, DRAWS BACK EXCESS 
OIL. Not just an oilcan, but a precision- 
made, controlled-flow oil applicator. Simi¬ 
lar in appearance to a fountain pen. Sup¬ 
plied complete with instructions and 2 
capsules of oil. 

18/6 Inc. Postage. 

SOLDERING IRONS 

240 Volt. A.C. Mains type, 30 watts. Sup¬ 
plied with 2 copper bits 3/16in x 7/16in 
diameter, flex and plug. 

29/6 each Post Free. 


220 PARK ST. SOUTH MELB., VIC. rz 69-0151 

• TRADE ALSO SUPPLIED 

• OPEN SATURDAY MORNING 


Please include freight or 
postage with all orders . 
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PARTS LIST—Large Unit 

4 0A91 germanium diodes, or 
equivalent. 

Dx 0AZ224, 1Z68T10, ZT6 8 for 
12 volt standard systems. 
OAZ222, 3Z5.6T10, ZG5.6 for 
6 volt standard and 12 volt tran¬ 
sistor systems. 

C 125 volts working 10 per cent, 
see table on Fig. 3 for value. 

R1 68ohm 3W for 12 volt transis¬ 
tor systems. 

120ohm IW for 12 volt stand¬ 
ard systems. 

Omit for 6 volt standard systems. 

1 lOOOohm carbon trimming pot. 

1 SOOOohm carbon trimming pot. 

Slider switch — two-pole two-posi¬ 
tion. 

Choke 1 henry for standard sys¬ 
tems (see last month's issue); 2.5 
millihenry RFC for transistor sys¬ 
tems. 

Meter and case — 1mA lOOohm 
(Ferrier type RM-4, or equiva¬ 
lent). 

Panel 1/16" bakelite (see template). 

4 1" by -J-" Whitworth brass screws 
and nuts. 

9 Matrix board tagged eyelets. 

Suitable lengths of red and black 


wire. 



a major shortcoming. The average 
motorist will only require a dwell read¬ 
ing at infrequent intervals to check on 
point or distributor condition and it 
should not be too much of a hardship 
to reach under the dash and throw a 
switch in order to obtain this reading. 
Most of the time the meter will be oper¬ 
ating in the tachometer position. 

In our photographs of this board it 
will be noticed that “tab” type potentio¬ 
meters are used for the calibrate func¬ 
tions in lieu of the “trimming” type pot. 
in the previous instrument. The method 
we used to mount the board means that 
these calibrate pots will be exposed to 
more dust and moisture than their coun¬ 
terparts in our earlier instrument and 
we felt that the enclosed “tab” type units 
might be an advantage. 

A wiring diagram of the circuit board 
is included and this, together with the 
photographs of the finished item, should 
simplify construction. When soldering 
in the four diodes of the bridge rectifier 
it is a good idea to hold the lead being 
soldered with a pair of long-nose pliers 
or similar instrument to prevent damage 
to the diode. If only one of the diodes 
is damaged in this way it will not prevent 
the instrument from working but will 
tend to make calibration difficult and will 
affect accuracy. 

Before connecting the instrument into 
the vehicle, make sure that both cali¬ 
brate controls are set to their maximum 
resistance. Connection of the unit into 
a vehicle equipped with standard igni¬ 
tion is the same as described last month 
while, for transistor ignition, the instru¬ 
ment should be connected across the 
ballast resistor. In both cases the cor¬ 
rect polarity of leads should be observed. 

If any difficulty is experienced in iden¬ 
tifying which is plus and which is minus 
on the ballast resistor, then the easiest 
way out might be to connect the leads 
at random and observe the meter read¬ 
ing when the vehicle is “revved up.” 
If the meter reads to a reasonable 
value— say 3 or 4 thousand revs.—then 
the polarity is correct. If, on the other 
hand, the meter only reads to 1,000 RPM 


or less, then the polarity will need to 
be reversed. 

When calibrating the combined tacho¬ 
meter/dwell unit the tachometer section 
should be calibrated first. The procedure 
for this is fully described on page 59 
of last month’s issue. 

The dwell meter is calibrated by ad¬ 
justing the 5K tab pot. for a full-scale 
reading when the motor is stationary 
and the distributor points are closed. 
No other calibration of the dwell meter 
is necessary. 

The type of instrument we have de¬ 
scribed in these last two issues is con¬ 
sidered to have ample accuracy for nor¬ 
mal purposes but for those who might 
like greater accuracy—at the expense of 
more complicated circuitry—we will be 
describing, next month, a circuit re¬ 
cently developed in the Philips “Mini¬ 
watt” laboratories. This instrument uses 
a triggered multivibrator circuit and is 
able to read dwell angle in addition to 
RPM for both standard and transistor 
ignition equipped vehicles. 


THE R TV & H STEREO 
TAPE RECORDER 

Largely because of its complexity, con¬ 
structional information on the R. TV and 
H. Stereo Tape Recorder seems to have 
contained far more than its fair share 
of minor errors. Fortunately, most of 
them are obvious enough to the intend¬ 
ing constructor but, for those who rnay 
care to amend their circuit, we list be¬ 
low those which have come to our 
notice: 

1 Grid resistors from pin 7 each V4 and 
V8 should be 1M as in circuit, and 
not 470K as in panel “C” on page 49. 

2 Pin numbering of V2 belongs to V6 
and vice-versa. 

3 Cathode capacitors of V4 and V8 are 
lOOuF, as in panel. 

4 Monitor gain control in each channel 
is 50 ohms, not 50K. 

5 Extra 270pF capacitor required in the 
parts list. 

6 Second 390pF capacitor required in 
bias circuit and parts list. Bias feed 
for second channel, to prevent cross¬ 
talk. 

7 470ohm resistor in power circuit sup¬ 
ply should be 5W, net 1W as shown 
in circuit. 

NOTE: The oscillator coil used in our 
prototype was Telecomponents type 
8902. 


AC05 CHANGER DUST BUG 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

AMPLION (A/SIA) Pty. Ltd., 

29 Major's Bay Rd., Concord, N.S.W. 

Vic. Di.vtrlhutors: E. W. Cornelius Ptv. Ltd., 
5 Northumberland St., Sth. Melbourne, Vic. 


TRANSISTOR 

TACHOMETER 

AND 

DWELL ANGLE 
METER 

manufactured by 

FERRIER ELECTRICAL 
INSTRUMENTS 



This meter is recommended 
for use with :— 

•' Miniwatt Transistorised Tacho¬ 
meter Circuits No. 220, 230 
for Conventional car ignition 
systems. (Refer Miniwatt Digest 
Vol. 2 No. 6) 

® A modified circuit No. 230 
T.l. specially adapted for Tran¬ 
sistorised Ignition Systems with 
Positive and Negative Ground. 


Details of circuits are available from 

The Miniwatt Division of 
Philips Electrical Industries 
Pty. Limited, 

20 Herbert St., 
ARTARMON N.S.W. 

and 

FERRIER ELECTRICAL 
INSTRUMENTS 

45 ALBANY STREET 
CROWS NEST N.S.W. 
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A PRACTICAL 

PHOTOGRAPHIC 

TIMER 


By Philip Watson 
and 

John Davidson 


The finished timer in the switched 
version. The two controls are 
"Auto-Manual" and "Start'' switches • 


Following last month's discussion of the theoretical aspects of photo¬ 
graphic darkroom timers, we now present the practical construction of 
such a unit. This new design incorporates a number of worthwhile fea¬ 
tures which simplify construction, reduce cost, and add to the general 
working convenience of the finished unit. 


C COMPARED with our previous design 
y of 1956. we have been able to make 
a number of worthwhile improvements, 
mainly by reducing the physical size and 
the number of components required. 
This has made it possible to use a 
smaller case with a sloping panel and a 
particularly attractive and convenient 
layout. The method of illuminating the 
dial, to darkroom standards, has also 
been simplified. 

Another feature is the presentation of 
two versions of the timer: One with a 
switched time selector of the type de¬ 
scribed in detail last month, and one 
with a continuously variable resistor type 
control. 

Although the variable resistor may not 
be quite as convenient to use in some 
circumstances, it does offer some other 
advantages over the switched system. 
One which will appeal to many readers 
is the continuous adjustment available, 
particularly where the gaps in the switch¬ 
ed system, no matter how small, may be 
inconvenient. 

FEWER PARTS 

Another is the saving in parts. In 
place of a switch, four high stability re¬ 
sistors, and three capacitors, we sub¬ 
stitute one pontentiometer and one capaci¬ 
tor, yet retain the same timing range as 
with the switch system. 

Many of the savings in overall size 
and cost of the unit have been made pos¬ 
sible by the use of a single miniature 
valve — a 6GW8 triode pentode — in 
place of the two octal based valves need¬ 
ed for the older design. On top of this 
we were able to obtain a physically 
smaller transformer, and by restricting 
the operating voltage, to reduce the volt¬ 
age rating on the capacitors, thus further 
reducing cost and size. 

Assembly and wiring should not pre- 
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sent any real problems, even to those 
with limited experience in this kind of 
work. The sloping panel box is a stan¬ 
dard item supplied by Heating Systems 
Pty. Ltd., and readily available from a 
number of our advertisers. It measures 
6in x 6in x 6in and the sloping portion 
of the front panel also measures 6in x 
6in. 

The chassis measures 5 7/Sin x 5 7/Sin 
x H in and is simply bent to form a 
front and rear, with no sides. It may 
be home made from aluminium if you 
feel equal to the task, or purchased 
ready made to our blueprint. 

The switch is also a standard item. 
The insulation provided by bakelite 
wafers should be adequate, provided they 
are kept clean and free from surplus 
soldering flux, etc. 

The resistors used in the switched ver¬ 
sion should be high stability types, since 
the conventional carbon resistor is likely 
to drift in value quite considerably over 
a period of time. We have specified 1 
per cent tolerance and these are standard 
items. 

The capacitors should have good in¬ 
sulation resistance so as not to effect the 
timing cycle. Old disposals type capaci¬ 
tors should be regarded with suspicion, 
although a capacitance bridge will help 
determine their suitability For the 
larger value, 4uF, sealed oil filled types 
are excellent, but a little costly. Most 
manufacturers are making luF, and 
some, 2uF capacitors of the tubular 
plastic dielectric types, and these may be 
combined to make a cheaper 4uF unit. 
A similar luF unit will also be needed 
for the middle range. 

The smallest value, .25uF. presents a 
minor problem. This value is not one 
of the preferred series, and so is not 
readily available, the nearest being .27. 
We actually used one of the latter, and 


it proved quite satisfactory, but we may 
have been lucky enough to get one a 
little low in value. The alternative is to 
make up the value from a .22 and .027 
in parellel. 

Ideally, the tolerance for the capaci¬ 
tors should be similar to that for the 
resistors, i.e., 1 p.c. Unfortunately, the 
cost of capacitors rises sharply above 
5 p.c. tolerance, and we suggest that the 
latter figure should be adequate. As 
will be evident when we come to dis¬ 
cuss the calibration procedure, the use 
of 1 p.c. resistors with these capacitors 
is perfectly logical, particularly in re¬ 
gard to the very short time settings. 

LOWER VOLTAGE 

While investigating the capacitor situ¬ 
ation, we quickly realised that we could 
save materially on both size and cost 
if these could be restricted to 200 volt 
ratings. However, this meant we could 
not use the popular and convenient 150- 
volt power transformer we had tenta¬ 
tively selected. The voltage would need 
to be restricted to around 140, or per¬ 
haps less to provide some safety mar¬ 
gin. 

We solved the problem by using a 
general purpose transformer recently re¬ 
leased by Ferguson Transformers. This 
is a 150 volt unit, tapped in 25 volt 
steps to 75 volts, and rated at 30 mA. 
We used the 125 volt tap with complete 
success. 

The relay is a standard Post Office 
type 3000, and the chassis blueprint will 
be drawn to suit. These are in plentiful 
supply from disposals stores. The best 
coil resistance appears to be 1000 
ohms, but values between 500 and 1500 
may be used, by varying the capacitor 
connected in parallel with it. The func¬ 
tion of this unit it to hold the relay 
in during the non-conducting half cycles. 
A value of 8uF is specified for the 1000 
ohm coil. 

For a 1500 ohm coil, the value may 
have to be decreased to 4uF to avoid 
sluggish action. If a value lower than 
1000 ohms is used a larger value capaci¬ 
tor may be required to eliminate chat¬ 
tering. 

Standard relay spring sets should be 
adequate for switching most enlarger 
lamps, although some may like to paral- 
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lei two sets of contacts for mains switch¬ 
ing. A micro switch should be provided 
if heavy duty applications are envisaged. 

The time selector dial was made from 
a large, easy to grip knob, attached to 
a perspex disc of 4*in diameter. The 
knob can be drilled and tapped and at¬ 
tached to the disc with countersunk 
metal thread screws, or both surfaces 
can be roughened in the contact area 
and glued together with one of the popu¬ 
lar two-mix adhesives. Messrs Watkin 
Wynne Pty. Ltd. can supply this item 
ready for attaching the printed scale. 

SUITABLE LAYOUT 

The position of the components on 
the chassis and front panel is not par¬ 
ticularly critical electrically, but the ar¬ 
rangement shown appears to be about 
the most convenient. A clear margin 
of 3-8in is provided along both sides of 
the chassis to allow it to slide into the 
case without fouling the flanges on the 
sloping sides of the case. The flanges 
on the lower, upright, portion of the 
case front will have to be removed to 
admit the chassis. 

The relay is mounted with its con¬ 
tacts innermost. This was done in the 
interests of safety, since these contacts 
will be carrying mains voltage. While 
of little importance whjn the chassis is 
in the case, it is a worthwhile advantage 
when it is on the bench for adjustment 
or repairs. This mounting still leaves 
room for a micro switch, should one be 
required. 

The hole in the front panel to take 
the time switch is in the centre of the 
sloping portion. A second hole, about 
5-8in diameter, is located 1 7-8in above 
this, to permit illuminating the dial scale. 
On the upright portion of the front 
panel are two switches and a pair of 
tip jack sockets. One switch is a 
“Manual-Auto” control, enabling the en¬ 
larger lamp to be left on indefinitely 
during setting up, focussing, etc. The 
other switch is the “Start” switch, a 
spring return unit used to initiate the 
timing cycle. The tip jack sockets are 
in parallel with this latter, to enable a 
foot switch to be connected to the unit 
if desired. 

HOLES 

The holes in the front and rear of the 
chassis must coincide with the corres¬ 
ponding holes in the case and front panel. 
Note that the two lower switch holes 
are placed to one side to allow a lever 
type knob to be placed horizontally and 
still maintain a balanced appearance. The 
amount of displacement will depend on 
the type of knobs used. We used the 
Bulgin type K390, but a different type 
may require a different position. 

The 1 3/8in diameter hole in the rear 
of the chassis and box is best cut by 
punching a 1 l/8in diameter hole with 
a chassis punch, then filing out to the 
larger size. Alternatively, a row of small 
holes may be drilled just inside the 
1 3/8in diameter line, the waste material 
knocked out, and the rough edge clean¬ 
ed up with a half round file. 

Preliminary assembly consists of 
mounting the calibrate pot., the valve 
socket (note orientation), rubber grom¬ 
mets, power transformer, power cord, 
and relay. The front screw holding the 
transformer also supports a 2-tag strip be¬ 
low the chassis, while the rear screw 
needs to be a countersunk type passed 
up through the chassis from the under¬ 
side. This allows the mains outlet socket 
to fit directly below it and flush with the 


The position of 
most major com¬ 
ponents and the 
method used to 
illuminate the dial 
are risible in this 
photograph . All 
parts are standard 
items, although 
the power trans¬ 
former is a new 
type and may 
need to be ordered 
through the local 
supplier . Note the 
method of mount¬ 
ing the bank of 
four luF capaci¬ 
tors on ceramic 
posts . 


chassis. This socket should not be mount- wafer nearest the clicker plate (front) will 
ed until the unit is being wired, but it accommodate the resistor switching and 
would be wise to check the position of its positions are strapped as follows:— 
the mounting holes to avoid drilling (1, 5, 9), (2, 6, 10), (3, 7, 11), (4, 8, 12). 
operations later. The Tear wafer, used for capacitor 

By a happy coincidence, the holes in switching, is strapped as follows: (1, 2, 
the chassis intended to accommodate the 3, 4), (5, 6, 7, 8), (9, 10, 11, 12). 
mounting brackets for the 4uF capacitor. Two resistors will wire directly to the 
may also be used to support a bank of front wafer contacts while the remaining 
4 luF plastic capacitors, if these are two resistors terminate at one end only, 
preferred. Two ceramic insulating posts One end of the two smaller capacitors 
are mounted m the holes and the bank and one wire to the 4uF capacitor ter- 
of capacitors mounted on these. The minate on the contacts of the rear wafer, 
arrangement is clearly shown in the The switch commons are strapped to- 
photograph. gether and a length of hookup wire con- 

To prevent the nut and bolt of the nected for later connection into the cir- 
rear ceramic post from fouling the cali- cuit. 

brate potentiometer directly below it. The switch may now be mounted on 
the latter will need to be spaced from the the front panel and the panel fastened 
rear of the chassis by means of a second to the chassis. The two latter are clamp- 
nut. (See underchassis photograph.) e d together by the two lower switches 
It is a good idea to wire as much as and the tip jacket sockets. This completes 
possible of the switch wafers before the assembly and the main wiring may 
mounting them on the front panel. The now be tackled. 




The instrument should not be difficult to wire from this schematic circuit . 
The wiring associated with the switched timing circuit is also covered in full 
detail by a wiring diagram . The alternative circuit using a variable resistor 

is shown in the insert . 
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This coded underchassis photograph gives good idea of the layout and wiring . 
It should be studied in conjunction with the circuit and wiring diagram . 


The underchassis and rear photographs 
will assist in making the necessary con¬ 
nections. While wiring the mains lead 
and transformer primary winding, the 
mains outlet socket connections can be 
made and the socket mounted below the 
chassis. 

If an AC voltmeter is available the 
tw'o transformer secondary windings can 
be correctly phased. The windings will 
be connected in series and the two volt¬ 
ages need to be in phase, and therefore 
add together, for correct operation of the 
circuit. If no voltmeter is available, a 


temporary connection of one of the wind¬ 
ings will allow correction to be made 
following an alternate checking method 
to be discussed during calibration. 

The 6.3 volt winding is also used to 
light a dial lamp behind the panel. The 
holder is soldered to the top of the 
power transformer, in a position which 
allows the lamp filament to be positioned 
directly in line with the panel hole but 
some distance behind it. This allows 
the light to fall on the dial scale in a 
well defined circle and not spill around 
the edge of the hole. 




PARTS LIST 


1 instrument case 6 x 6 x 6in 
with sloping front panel. 

1 Chassis 5 7 /s * 5 7 /s x TJfin. 

1 Power transformer 125V at 30mA, 
6 3V at 1A. (see text). 

1 Relay IK approx, with two make 
springsets. 

1 6GW8 or ECL86 valve. 

1 9-pin valve socket, ceramic or 
mica filled. 

1 Rotary type ON/OFF switch (Man* 
ual/Auto). 

1 2-pole, 2-position switch (series 
20, type 22) with spring return. 

1 IK 2W potentiometer. 

1 8uF 200Vw electrolytic capacitor. 

1 4uF 2Q0Vw oil filled or 4 x luF 
plastic capacitor, 5 p c. 

1 0.1 uF 200Vw paper or plastic 
capacitor. 

1 1M iW resistor. 

1 10K JW resistor. 

1 22 ohm IW resistor. 

2 Tip jack or banana plugs and 
sockets. 

1 6 3V 300mA dial Samp & holder. 


1 Panel type 3-pin mains socket. 

1 Mains plug with cord. 

2 3/8in grommets. 

1 iin grommet. 

2 Lever type knobs (see text). 

1 Large knob with 41in diameter 
perspex disc. 

1 2-lug tapstrip. 

SWITCH VERSION 
1 Oak switch, 2-wafers of 1-pole 
12-position, spaced -Jin apart. 

1 luF 200Vw plastic capacitor, 5 

pc. 

1 0.22uF in parallel with 027uF 
plastic capacitor, 2Q0Vw, 5p c., or 
1 0.27uF 200Vw plastic capacitor 
(see text). 

2 2.2M 1 p.c. high stability resistors. 
2 1.5M 1 pc. high stability resis¬ 
tors. 

POTENTIOMETER VERSION 
1 5M logarithmic potentiometer. 

1 82K IW resistor. 


TUDOR RADIO 

L. E. Chapman 

103 ENMORE ROAD, 
ENMORE, N.S.W. 
PHONE LA1011 


ESTABLISHED 1940 


Philips TV Tuners 

£7/10/0 

Transistor Speaker Transformers 10/0 

2-gang and 3-gang Condensers 10/0 

TV Safety Glass, all sizes 

£1/15/0 

Garrard Plug-in Stereo Heads 

£2/0/0 

TV Masks, 23-inch, 21-inch 

15/0 

10,000-ohm Pots 

5/0 

15K Pots 

4/0 

SOM Pots 

4/0 

1 meg. Sw-itch Pots 

7/6 

Speaker Transformers, 5,000 

to 

15 ohms 

10/0 

IF Transformers, Philips, each 7/6 

Aerial and Osc. Coils, each 

5/0 

Oak 4*position Switches 

7/6 

2-Position 

5/0 

Dual 10,000 Pots 

5/0 

15M 

5/0 

50M Meg. 

5/0 

1 Meg 

5/0 

2 Meg., 25 Meg., 200M 

; Lin, 

200K Lin., 50M Log, 

200K, 

500K, 500M Log, 50K, 25,000 

switch, each 

5/0 

Electric Condensers, 3 in 1. 

24, 350, 400, iOO, 25, 40 

7/6 

50, 350, 400, 8 mfd, 350 

5/0 

16 mfd, 350 32mfd, 350 

7/6 

TV Pow'er Transformer, ideal for ampli- 

fiers, 300 mil., 225 a side 

£4 

Silicon Diodes 210 

7/6 each 

Speakers, 3in 

£10 0 

5 x 4 

£15 0 

10 x 3 

£15 0 

4in with Transformer 

£15 0 

12in 12PQ 15 Watt 

£6 15 0 

M.S.P. Twin Cone 8in 

£2 15 0 

I2in Twin Cone 

£3 15 0 

6x9 Dual cone 

55/- 

TV CHASSIS, WELL KNOWN MAKE. 

23in. 3 Parts complete 

£15 each. 

VALVES 


6AQ5, 6BI.8, 6AN7, 6N8, 6BN8, N78, 

6BE6, 6DT6. 


Mini Cable 4 strand shielded. 

Lots of uses including micro- 

phone lead 

1/0 yd. 

Radio knobs, push-on, doz. 

5/0 

Miniature Valve Sockets 7 and 9- 

pin 

1/0 

Octal Valve Sockets 

1/0 

Dual Concentric pots: 0.25, 

0.25, 

O.meg., 10,000, each 

5/0 

Pots: 0.25 meg., 2,500 switch, 0.1 

switch, each 

5/0 

0.1, 0.5, each 

• 4/0 

Valves, 6R3, 1S5 

10/0 


Power Transformers, 40 mil., 

225 a side £1/5/0 

Voltage Doubler. Trans. 250 mil. 

110 SEC. £4/0/0 

Sets of Philips TV IF. 

Trans. £1/15/0 

Miniature transistor driver 

and speaker transformer, pair 10/0 
TV Picture Tubes 21 110 deg., 23-inch 
110 deg. 12 only Brand 
new factory seconds, 
guaranteed, each £12 
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For your protection insist on 
“National” Scope Iron Transformer, 
the only Transformer approved by 
the Iron Manufacturer to ensure 
full operating efficiency. Price 55/-. 


WHO 


OWNS ONE... 


Scope Deluxe Soldering 
Iron for the expert, features 
6 second heating, two-tone 
handle, stainless barrel, re¬ 
usable plastic pouch-pack 
with set of spares. Will 
give performance equival¬ 
ent to 150 Watt Conven¬ 
tional Wire Wound Element 
Irons. 


THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 
AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 


AUSTRALIAN & OVERSEAS AGENTS 

Wm. J. McLELLAN & CO. PTY. LTD. 

The Crescent, Kingsgrove, N.S.W. 50-0111 



VICTORIA 

A.E.E. CAPACITORS PTY. LTD. 

202 Bell Street, Preston. 44-0491 


Other sales enquiries to: 
QUEENSLAND: K. H. DORE & SONS, 
505-507 Boundary Street, BRISBANE. 
SOUTH AUSTRALIA: 

B. L. ANDREW & CO. LTD., 

102 Gilies Street, ADELAIDE. 


TASMANIA: W. P MARTIN PTY. LTD., 

188 Collins Street, HOBART. 

WEST AUSTRALIA: I. W. HOLMAN & CO., 
249 James Street, PERTH. 


NEW ZEALAND: H. W. CLARKE (N.Z.) LTD. 
42-46 Cable Street, WELLINGTON C.3. 

H. W. CLARKE (N.Z.) LIMITED, 

10 Teed St., Newmarket, AUCKLAND S.E.l. 
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This is a full size reproduction of the scale we used for the switched version 
of the timer. We hope to make reproductions available through the query 
service, or the reader may make his own photo-copy . 


As a further precaution against ex¬ 
cessive light from the instrument, we 
have included a resistor in the dial lamp 
circuit to limit the light from it. Using 
a typical 300mA lamp, the value shown 
will reduce the light to a very dull red 
glow, which is, however, quite adequate 
for darkroom use. 

It would also be possible to mount a 
short tube behind the hole in the front 
panel, and long enough to enclose the 
lamp. We did not find this necessary, 
but it may be helpful if the case is not 
as light tight as it might be. 

A scale, suitable for the switched 
version, is reproduced on this page, and 
we hope to make copies of this available 
to readers through the query service. 
Such a scale can be fastened to the rear 
of the perspex disc with PVA glue, 
which will dry colourless. 

When the wiring is complete, check 
it over carefully against the circuit, then 
prepare for a trial run and calibration. 
It is a good idea to plug a 240V lamp 
into the socket at the rear, as a handy 
means of indicating when the relay is 
“in” or “out.” The pre-calibration con¬ 
trol at the rear of the chassis should 



A detailed wiring diagram of the 
switch connections. Most of this wir¬ 
ing can be done before the switch is 
mounted . 

initially be set to a mid position, and 
left there during preliminary tests. 

Plug the unit into the mains, allow 
time for the valve to warm up, select 
one of the longer times, and press the 
start switch. If you have done all the 
right things, the relay should pull in 
immediately, and remain in for approxi¬ 
mately the time selected. 

If the relay drops out after approxi¬ 
mately this time, it would indicate that 
the two transformer secondary windings 
are correctly phased (as previously dis¬ 
cussed) and it remains only to make 
minor adjustments to the calibration. 
However, if it fails to drop out in a 
reasonable time after the selected time, 
it is likely that the phase is incorrect, 
and the connections to one winding, 
either the 6.3V or 125V, should be re¬ 
versed. 


To check and adjust the calibration 
a good stopwatch is handy, if available. 
Failing this, a clearly calibrated sweep 
second hand will do, while some work¬ 
ers may care to rig up a one second 
pendulum to help check the shorter 
times. 

The first step is to set the calibrate 
pot. for the best all round operation, 
preferably on one of the higher ranges. 
It must be realised that this adjustment 
applies to all 12 timing positions. Its 
prime purpose is to offset the normal 
spread of valve characteristics and oper¬ 
ating potentials. It can also make an 
overall correction for components which 


are predominantly high or low in value, 
but it cannot be used to correct defici¬ 
encies of a single component group (C 
and R). Any such correction which 
may be necessary has to be made by 
padding the relevant ranges in the ap¬ 
propriate direction. 

Assuming typical components with 
tolerances such as we have discussed, 
it should be possible to find a position 
which gives reasonable accuracy on all 
ranges, allowing that some compromise 
is permissible. However, should one 
particular group of times have more 
than an acceptable error, individual re- 





POSTMASTER-GENERAL'S DEPARTMENT 

has vacancies in Victoria for 

RADIO TECHNICIANS 

Required for operation, maintenance and 
installation work at the following locations:— 

■fr National Transmitting Stations 3LO-3AR Melbourne and 

3GI Sale. 

ft National Broadcasting Studios, Melbourne. 

☆ National Television Stations at Country Areas. 

QUALIFICATIONS.—Applicants should possess a good theoretical knowledge of 
Electronics combined with practical experience. 

CONDITIONS.—Good opportunities to obtain permanent employment and pro¬ 
motion. Excellent working conditions and amenities including paid sick leave 
and annual leave. 

SALARIES.—Award rates and where applicable overtime and penalty rates. 

Apply personally or by letter to — 

THE STAFF EMPLOYMENT OFFICER, 

LOWER GROUND FLOOR, 

250 FLINDERS STREET, MELBOURNE 

TELEPHONE 60-4491. 
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5 Volumes 
5000 Subjects 


CONTENTS INCLUDE 


1850 Pages 
Fully Indexed 


Television Servicing Methods, Alignment of Video l-F 
Amplifiers, Picture Tube Input Circuits, The Sync Sections. 
Sweep Oscillators, Automatic Control of Sweep Frequency, 
Sweep Amplifier and Deflection Circuit, Picture Tube Service 
and Adjustments, Television Modulation, Measurements at 
High Frequencies, Analysers and Multimeters, Electronic 
Voltmeters, Signal Generators and Test Oscillators, etc. etc. 
SEE THESE BOOKS — AT OUR RISK! 

We will send you this complete 5 volume set for 10 days FREE 
TRIAL. Read and fill in coupon today. 


-CLIP THIS NOW 


Standard Publishing Co. Pty. Ltd., 

1 Fleming Place, off 359 Little Collins St., 

MELBOURNE. 

Please send me for 10 days trial the complete 5-volume set Television Encyclopaedia. 1 
am at liberty to return these books within 10 days of my receipt of them. If I decide to 
keep them I will pay £1/0/0 deposit aiid £2 0 0 per month until the total sum of 
£16/16/0 is paid. 

NOTE: The books cannot be purchased separately. 


NAME 

ADDRESS 


OCCUPATION 

SIGNATURE 


PARENT’S OR GUARDIANS SIGNATURE 
(If under 21) 


The scale we made to suit the variable 
resistor version. Although most pots, 
will give a law similar to this, each 
scale is best calibrated individually. 

makes of pot. may vary even more, in¬ 
cluding degrees of rotation. 

In the circumstances it would appear 
far better for those who decide to make 
this version of the timer to calibrate their 
own scales. Using transfers or decals, it 
should be possible to produce a neat easy 
to read scale, once the main markings 
have been determined. 

The 82K fixed resistor in series with 
the pot. masks times up to 1.4 seconds, 
allowing this setting on the scale to coin¬ 
cide with the end of the potentiometer 
resistance element. The resistor also pro¬ 
tects the potentiometer resistance element 
from excessive dissipation which may 
otherwise occur at certain settings. 

The 4uF capacitor is the same as used 
for the switched system. 

The only modification made to the 
metalwork was the widening of the 
illuminating hole, into a slot. This was 
an attempt to span the distance between 
dial markings, allowing constant identi¬ 
fication of the time setting under dark¬ 
room conditions. 


sistors or capacitors must be identified 
and corrected. 

A good idea of which component is 
concerned can be obtained from the 
grouping of the errors. For example, 
if four adjacent times, such as 22, 32, 
45 and 64 are all in error to approxi¬ 
mately the same degree and in the same 
direction, when the other two groups 
are correct, then it is a clear indication 
that the capacitor value is unsuitable. 
(It may not necessarily be wrong. The 
other two may be wrong by the same 
percentage.) 

In such a case, note which way the 
error lies for this particular group. If 


the time is too short, the capacitance 
needs to be increased, and this may be 
quite easily done by adding small values 
in parallel until the required time is 
achieved. 

If it is too long, the capacitance really 
needs to be decreased, but this is not so 
easy. It is generally easier to shunt the 
two remaining capacitors, to match the 
high one. then decrease all the times by 
means of the calibrate pot. 

If, on the other hand, the error ap¬ 
pears in the same relative position in all 
three groups, such as 64, 16 and 4, it 
indicates that a resistor is at fault, in 
this case that 2.2M which is in circuit 


NEW TELEVISION ENCYCLOPAEDIA 


only for these times. Assuming resistors 
of 1 per cent tolerance, such an event 
is unlikely, unless the resistor is a “dud" 
well outside its quoted tolerance. If so, 
it is best replaced. 

From the foregoing, it can be appreci¬ 
ated that precise checking of the very 
short times is not really necessary. If 
all the longer times are correct, down 
to and including four seconds, then the 
three shortest times must be correct 
automatically. 

The alternative timing network, giving 
continuously variable control, is shown 
as an insert in the main circuit diagram. 
It consists of a 5M potentiometer, a 
4uF capacitor, and an 82K IW resistor. 

Of the easily available potentiometer 
types, the so-called “logarithmic” or “C” 
taper gives the most convenient spread 
in dial markings. Unfortunately, this 
is not ideal, but appears to be about the 
best possible with available components. 
It would appear that the “B” taper, would 
be better, but this is not readily avail¬ 
able. The actual potentiometer used in 
our unit was a Ducon 5M “C” taper, 
type PSU077. 

The scale we prepared for the potentio¬ 
meter is reproduced here as a guide to 
what it should look like, but we doubt 
whether there is any point in trying to 
use this as a ready made scale. Varia¬ 
tions between pots., even of the same 
make, will be considerable — at least 
for this class of work — while other 
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Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


GRAMO MOTOR FOR 
POLISHING GEM STONES 

The following details were sent to us by a reader, 
David Johnstone, who combines an interest in elec¬ 
tronics with the art of lapidary, the grinding and 
polishing of stones. His home-made "tumbler'' for 
polishing may be of interest to others who follow 
this fascinating hobby. 


What follows is Mr Johnstone’s own 
story of his novel gadget. 

A tumbler is a device used to rotate 
a container, into which is poured water 
and a selected grade of abrasive powder. 
In the paste thus formed, the selected 
stones are allowed to tumble about for 
some days. The process is repeated, 
using progressively finer grades of abra¬ 
sive powder, until the stones take on 
the desired polish. 

Many radio enthusiasts will have an 
old 78 r.p.m. record-player motor and 
turntable in the junk box. When modi¬ 
fied as in the photograph, it can provide 
a useful, low cost, low power tumbling 
machine. 

Basically, it is a matter of clamping 
the container to the turntable and tilting 
the motor board at an angle of about 
40 to 60 degrees, both requirements 
being met conveniently by the writer’s 
unit. 

A box measuring 12 x 12 x 3 inches 
provides a base to which the motor 
board is hinged. A small, folding stay 
allows the desired angle to be main¬ 
tained and, incidentally, allows adequate 
ventilation for the motor. The tone arm 
mounting portion on the motor plate 
was sawn off to reduce the overall size 
of the motor board to 12 x 12 inches. 

Note that the motor is mounted above 


the turntable spindle 
to raise the motor 
above the water line 
and protect it from 
possible spillage. 

Provision is made 
for various sized 
containers by drill¬ 
ing and filing four 
long slots in the 
turntable, along 
which the brackets 
can slide. These 
measure iin by 2in. 

The right-angled 
brackets used are a general hardware 
item of the 3-inch type. Portion was 
cut from one side and the remaining 
long surface was lined with felt. The 
order of assembly when attaching the 
brackets is as follows: A l inch x 3/16 
inch metal thread screw; washer; filed- 
down nut; turntable plate; bracket; 
washer; 3/16 inch wing nut. 

A three-core power flex, plug and a 
switch mounted near the motor com¬ 
pletes the device. 

It will be found that plastic or poly¬ 
thene jars, if used in this tumbler, will 
wear away at the clamping points. It 
is thus desirable to rotate the container 
with respect to the clamps at set inter¬ 
vals to distribute the wear around the 
jar. 



VOLTAGE MULTIPLIER-RECTIFIER 


Many readers have doubtless come up 
against the problem of wanting to oper¬ 
ate a relay from a heater circuit. Par 
ticularly with a 6.3 volt circuit, it is 
difficult to find a combination of recifier 
and relay (at least from the spare parts 
box) which will operate reliably from 
such a supply. 

A reader from South Yarra, Victoria, 
has come up with his answer to this 
particular problem. 

Since most available relays are intend¬ 
ed to operate from higher voltages than 
can normally be derived straight from a 
heater winding, he began to think 
in terms of voltage doubling. But why 
just voltage doubling? 

Why not voltage tripling or quad¬ 
rupling? 

He therefore hooked up the circuit as 
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shown. From the section of circuit at 
the left (a), and with an input voltage 
“V”, a rectified DC voltage is available 
across each of the filter capacitors equal, 


under no-load conditions, to 1.4V (i.e. 
root 2 times V). Right across the two 
capacitors, the voltage available is 2.8V. 

If another section is added, as per 
the centre diagram (b), the voltage across 
each capacitor multiplies to 3 x 1.4 x V 
or 8.4V across the two output capacitors. 

The capacitors should have as high 
a value as practicable, to prevent too 
steep a diminution of output voltage with 
load current. Our correspondent suggests 
a value of about lOOOuF for load currents 
of the order of 500mA. 

Editor’s note: The circuit suggested by 
our correspondent would appear to be 
an adaptation of the standard “ladder” 
multiplier, as in (c). Our correspondent 
has connected two such circuits back- 
to-back to produce positive and negative 
outputs from the one initial winding. 
On this basis, two of the rectifiers shown 
in his original circuit would appear to be 
redundant and these have merely been 
dotted in. 

(R. A. Cole, 47 Caroline St., South 
Yarra, Vic.). 
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A few weeks ago a member of our technical staff came into the office 
with a look on his face of sheer incredulity. Having read what he was 
holding in his hand, I reacted in much the same way. Whoever had 
written the item in question was way off the beam — or else we were 

and have been! 

By Neville Williams 


The cause of our surprise was the 
text of a full-page two-colour advertise¬ 
ment sponsored by a very well-known 
American company in a very well-known 
electronics journal: to be more precise, 
by the Mallory Company, in “Elec¬ 
tronics World.” 

Advertising attenuators, the story ran 
as follows: 

Ever noticed that a hi-fi rig sounds 
best about mid-range on the level 
(volume) control? Man, those drums, 
fifes, bugles and train whistles sound 
GREAT! But, oh, those grouchy neigh¬ 
bours. Somehow they fail to appreciate 
three or four hours of this “pure" sound. 

Fear not! There's a simple way to 
keep true hi-fi sound as well as your 
neighbours. All you need is an audio 
attenuator (a fancy name for an audio 
control). There are two basic types of 
audio attenuators: T pads and L pads. 

If yours is the ultimate in hi-fi rigs, 
you need a T pad. It maintains a con¬ 
stant impedance between the amplifier 
and the loudspeaker. You simply turn 
the amplifier up to optimum perform¬ 
ance (somewhere about mid-range) 
(pretty doggone loud), and control listen¬ 
ing level with the T pad. The “fi” is 
very “hi,” but the level is reasonable and 
so are the neighbours. 

With the above is a series of cir¬ 
cuits, as shown. 

Wouldn’t it? 

As I said before, unless we have had 
a completely wrong slant on things, this 
whole sales story is based on a fiction, 
just about as old as high fidelity itself 
and one which has been debunked many 
times in this and other journals. 

It arises from the observation, often 
made, that reproduced sound is more 


vital at high level, than when the volume 
is turned down. The bass sounds much 
fuller, the treble more brilliant. 

Since the character of the sound ap¬ 
parently changes with the setting of the 
volume control, a common assumption 
simply is that one is a function of the 
other: That an amplifier produces better 
fidelity at medium to high settings of 
the volume control than at low settings. 

Another and somewhat parallel as¬ 
sumption is that, for a given level of 
sound in any particular location, it is 
better to use a small amplifier turned 
up than a large amplifier turned down. 

Both assumptions are basically wrong. 

In actual tact, the apparent change 
in the nature of sound is a subjective 
effect, to do with our hearing; it has 
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Offered as the answer to hi-fi at low 
level. I wonder? 



nothing whatever to do with the sound 
source. 

It affects equally reproduced sound 
(as heard from a loudspeaker) and ori¬ 
ginal sound (as from an orchestra or a 
brass band). 

The vital difference is that, in the 
one case, we have the facility for com¬ 
parison, by turning the level up or down, 
at will; in the other we have no such 
facility, unless we can arrange for the 
said orchestra or band to perform, for 
our convenience, in the swell chambers 
of a grand organ! 

The phenomenon was investigated and 
evaluated many years ago by Fletcher 
and Munson and the relevant curves 
have been reproduced a countless num¬ 
ber of times. 

These and other curves, which have 
been derived since, show that the aver¬ 
age ear tends to respond fairly evenly 
to lower, middle and upper frequencies 
when the sound level is fairly high. This 
we could accept as the order of sound 
level which a person might consider nor¬ 
mal and desirable for a sound they want 
to hear—without any thought of it con¬ 
flicting with other interests. 

However, if the sound level is re¬ 
duced by any means (distance, isolation 
or an amplifier volume control) the loss 
of bass and, to a lesser extent, the loss 
of treble seems to be greater than that 
in the middle :egister—from about 700 
cps to 5KC. 

In other v.ords, our ears tend to in¬ 
terpret all low-level sound as being 
dominant in the middle register, with a 
notable lack of bass and some lack of 
treble. 

The phenomenon has been referred to 
as “scale distortion”—a term which is all 
right, provided you think of scale as 
referring to the “magnitude” of a sound 
and having nothing to do fundamentally 
with electronic sound reproduction. 

Probably the strongest link between 
the two is that an electronic reproducer 
can readily be adjusted to counter the 
natural bass and treble hearing loss at 
low levels. It can be done arbitrarily, 
with the bass and treble tone controls, 
or “built in,” by replacing the normal 
volume control with a frequency-con¬ 
scious and so-called “loudness control.” 

Some condemn all such practice as 
interfering with the natural character of 
sound. Others point out that social con- 
sideratiocs force them to listen at a 
much lower volume than they would 
normally choose; that it is logical, in 
such circumstances, to boost bass and 
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TIME TO LOOK 
AT FM-ETEREO 

Dear Sir, 

Hearty congratulations on the oc¬ 
casion of the appearance of your 
positive and progressive editorial in 
the July “R. f TV and H”l 

Now that overseas research has 
perfected FM stereo broadcasting, and 
has advanced colour TV greatly, tech¬ 
nical problems should not deter Aus¬ 
tralia. A senior Broadcasting Con¬ 
trol Board officer told me recently 
that the Board had already experi¬ 
mented with U.H.F. radio to gain 
knowledge of local service areas, and 
so on. Thus, if FM radio must use 
UHF, plentiful bandspace would en¬ 
able each population centre to have 
its own FM stereo services without 
undue overlapping. 

Listening, the other night, to an 
otherwise excellent drama on stereo 
from the A.B.C., through a wide- 
range AM tuner and audio system, 1 
was again amply reminded, not only 
of AM background noise, but also of 
the audible “havoc” caused by the 
switching on of a fluorescent light or 
other appliance. 

Now, surely, in 1964, this sup¬ 
posedly young and virile nation can 
sweep away the hindrance of timid, 
antiquated, “Public-Service”-type 
thinking from the Postmaster- 
General's Department. 

One would consider, too, that the 
impressive resources of Australia's 
electronics industry would be astute 
and fore sighted enough to overcome 
departmental timidity and capture the 
potential home market for FM and 
colour TV by imaginative advertis¬ 
ing. 

This was successfully done previ¬ 
ously, notably in selling television to 
a public perhaps somewhat sales- 
resistant. The extent of this success 
should quickly dispel any qualms 
about the much less expensive FM 
broadcasting. 

Therefore, let us not be plagued 
again by lack of forethought and in¬ 
fluence of sectional interests which, 
apparently, lost the VHF band for 
modern broadcasting in 1961. 

A.R.A. (Camberwell, Vic.). 


treble in an effort to recover something 
from the imposed loss. 

Be that as it may, the Mallory ad¬ 
vertisement misses the whole vital point 
by suggesting that all you need to do 
is to turn up the volume control—and 
insert a variable loss pad in the ampli¬ 
fier chain, just ahead of the speaker. 

I’m afraid that, to the fundamental 
problem, it would make not one speck 
of difference. 


As far as your ears are concerned you 
have simply turned down the volume 
again and they re-assess the new level 
of sound, according to their natural 
characteristics. 

This observation will hold, no matter 
how the sound level is reduced—by the 
use of a T pad or an L pad, by sub¬ 
stituting a less sensitive loudspeaker, or 
by stuffing your own and your neigh¬ 
bour’s ears with acoustically flat cotton 
wool! 

Mind you. I’m not saying that there 






Series I! complete with L.4 connecting lead. 

Si (Standard G) sheiI £1/7/6. S2 Ultra lightweight £2/8/-: 
S3 new plastic shell £1/14/-. D2 Decca adaptor £3/15/-: 

D3 Decca adaptor requires weight W/9 or W/12 £2/16/-. 
W/9 weight for 3009 Series I I arm £2/2/-, 

W/12 weight for 3012 Series II arm £2/2/-. 

AMPLIFIER CONNECTING LEADS WITH PLUGS. 

L-2 (2ft) £3/1/-: L:4 (4ft) £3/7/-: L:6 (6ft. £3/13/-: 

Series I bias adjuster £1/7/9. 

P.l Plinth — increases height of arm £1/8/-: 


Not inexpensive — per¬ 
fection never is. A pick¬ 
up arm capable of reali¬ 
zing the full potential of 
cartridge and record! 


3009 arm .. .. £38 12 0 
3012 arm .. ., £41 10 0 
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SHEET STEEL TO 18 GAUGE • ALUMINIUM, 
COPPER, BRASS, PUNCHING BAKELITE, OTHER 
SIMILAR MATERIALS to 16 GAUGE. 


ADEL 


It's the New Single-hand 

The ONLY Hand Nibbling Tool that cuts endless varieties of shapes — 
otherwise requiring a power press equipped with unlimited supply 
of punches and dies! 

SINGLE-HANDED= 

YOU CAN CUT Sheet Steel to 18 gauge; Copper, 
Brass, Punching Bakelite and other similar materials 
to 16 gauge. 

YOU CAN CUT Round, Square, Irregular and Angled 
shapes any size over T y'. 

YOU CAN TRIM Undersize holes, alter and enlarge 
shapes of holes. 

YOU CAN NOTCH Clearances or Flanges on Flues, 
Air Ducts, Cowlings, Cabinets, Instrument Panels, 
Base Panels, Chassis, etc. 


‘PUNCHES 
REPLACEABLE 
IN MINUTES 

Made by 
ADEL TOOL CO., 

U.S.A. 

Available From 

RADIO SUPPLY STORES EVERYWHERE 

or direct from the Distributor: 

WATKIN WYNNE PTY. LTD., 21 FALCON STREET. CROWS NEST, N.S.W. 43-2107, 43-1912 


SAVES TIME 

LABOUR & COST. 

Note the Low Cost 

A precision fool for custom- 
built radio assemblies, 
special sheet metal work in 

only 

factory or home. 

TAX EXEMPT • POST FREE 


will be no effects from operating an 
amplifier in this unusual fashion. 

(1) If the volume control is frequency 
conscious, because of some design limita¬ 
tion, the sound balance will vary with 
volume control setting; but it does not 
follow that one setting will be univer¬ 
sally better than another. 

(2) If the amplifier has an objection¬ 
able threshold of hum and noise, the 
use of a less sensitive speaker or a 
speaker loss pad could make it less ob¬ 
vious; this has nothing to do with sound 
balance, however. 

(3) Operating the amplifier at a higher 
level throughout will normally increase 
overall distortion, particularly on out¬ 
put peaks; this is hardly in the interests 
of pure sound. 

(4) The insertion of a resistive pad 
between the amplifier and loudspeaker 
will normally reduce damping on the 
latter, thereby defeating one of the pur¬ 
poses of negative feedback—very low 
output impedance. 

And so on. 

In short, the scheme appeals to me 
about as much as cutting my finger to 
use up a free sample bandage! 

Sorry if I seem uncharitable, Mr Mal¬ 
lory, but I’ll be perfectly happy to ad¬ 
mit it, if shown to be wrong. 

While on the subject of audio, a 
reader (R.P.) from Glen Waverley, Vic¬ 
toria, writes to ask about the biasing of 
push-pull output valves. 

He has observed that, in some of our 
amplifiers, separate and bypassed 
cathode resistors are used for the output 
valves when, as far as he can see. a 
common bias circuit would be adequate. 
He goes further, in fact, and suggests 
that the best and simplest arrangement 
would be to use a single, unbypassed 

VIEWPOINT OF A 
SCHOOLBOY 

Dear Sir, 

I am writing this letter to give you 
a view of how a schoolboy sees the 
world of electronics. 

The scope of the electronics world 
is very wide indeed. However, a 
teenager is usually only interested in 
practical work which he can person¬ 
ally enjoy and which he can exhibit 
to his less technical friends and hold 
their interest. 

Radio work is perhaps the most in¬ 
triguing aspect of electronics to the 
adolescent. In this field I think that 
transistors are superior to valves. 

Whilst the theory to do with the 
functioning of the valve is easier to 
follow than that of the semiconduc¬ 
tor, the transistor does away with ex¬ 
pensive transformer power supplies, 
heavy metal chassis, etc . 

Also, the transistor, in many cases, 
does away with the bulky, often in¬ 
efficient output transformer. 

Another field which becomes in¬ 
teresting to the teenager is that of 
audio amplification. 

Here again, transistors are replac¬ 
ing valves, because of several factors. 

In conclusion, my advice to teen¬ 
agers like myself is to start with 
transistors and stick with them. I 
have been doing radio and audio 
amplification for some time and in 
my opinion transistors have been the 
greatest electrical breakthrough this 
centurv. 

—R.W. (Baltina, N.S.W.) S 
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cathode resistor. Quite apart from the 
saving in components and space require¬ 
ments, he feels that the common cathode 
circuit should yield a dividend in the 
way of helping to correct any imbalance 
in signal drive to the respective push- 
pull grids. 

Why then, the separate cathode cir¬ 
cuits? 

In an idealised class-A output stage, 
it would be logical to use a common 
cathode resistor, without bypass. 

In such a stage, the rise in plate 
current of one valve through each half 
of the cycle is exactly balanced by the 
fall in plate current of the other. There¬ 
fore, the instantaneous current in the 
common cathode circuit does not vary; 
there is no change in cathode potential 
and no cathode signal for a capacitor 
to bypass. 

Although it is likely that an ideal 
class-A amplifier stage exists only in 
theory, a well-designed practical class-A 
stage is close enough to the ideal to 
be accepted as such. There is no need 
for a cathode bypass for the reason 
stated earlier and, as R.P. observes, its 
omission can be an advantage. 

If one output valve receives slightly 
higher drive than the other, or has 
slightly higher transconductance, its 
current change through the cathode re¬ 
sistor will be slightly greater than that 
of the other valve. The slight resulting 
current feedback will tend to reduce its 
own gain and increase the gain of its 
opposite number. 

However, as the operation of the stage 
departs from the ideal class-A condi¬ 
tion, towards class AB1 and beyond, 
ba’iance is no longer maintained in the 
current through—and the voltage across 
—the common cathode circuit. 

This introduces the following possible 
complications: 

(1) The composite cathode signal, in¬ 
teracting! with the independent grid 
signals, may be a source of distortion; 

(2) Audio voltage generated across 
the cathode resistor represents power 
wasted; 

(3) Implicit in the above is the prob¬ 
lem of bias shift with signal level. 

Because of these problems it is gener¬ 
ally recognised that, for other than pure 
class-A stages, the cathode resistor is 
best bypassed. The “Radiotron Design¬ 
ers’ Handbook,” for example, states 
categorically that a bypass is essential 
for other than Class-A stages. 

While the provision of an adequate 
bypass minimises any problems, there 
is a “purist” school of thought which 
maintains that separate bias circuits are 
even better, because they remove even 
the suspicion of interaction between 
one valve’s plate current and the other 
valve’s grid signal. 

It is pointed out, further, that sepa¬ 
rate bias circuits allow the valves to 
find their own plate current, with a 
better chance of their balancing in the 
output transformer primary. With a 
common bias circuit, any discrepancy 
is self-sustaining, not self-correcting. 

As I said, these are “purist” ideas and 
usually justified on that basis. That’s the 
way we would have to justify the use 
of separate bias circuits in some ampli¬ 
fiers we have described in the past. 

At the same time, however, a glance 
through our files will show that an over¬ 
whelming majority of our amplifiers use 
a common, bypassed cathode circuit, 
indicating a preference for an obvious 
economy in all such cases, over a rather 
tenuous advantage. 



There’s no equal to TANDBERG! For many years these fine 
recorders have given outstanding service and complete reliability to 
both professional and domestic audio enthusiasts. When you buy 
your new tape recorder, invest wisely in proven, dependable 
TANDBERG ... for TANDBERG sets the standard. There’s no 
doubt . . . TANDBERG offers better, clearer, more natural sound 
under any conditions. 

The TANDBERG Model 74B (illustrated) provides you with a complete, self con¬ 
tained stereo system. And it’s at a NEW LOW PRICE. Features include: * Two 
matched speakers. * Extension sneaker jacks. * Two power amplifiers. * Pre¬ 
amplifier outputs. * Pause control. * Free position tape load. * Outstanding frequency 
response — 30 c/s to 20 kc/s at 7i Lp.s. * Plus or minus 2% speed tolerance. 
* 3 watts output in each channel (max. record level). * Bass lift for playback — 
up to 8 dB at 70 c/s. * Two microphones, cables supplied. * Wow and flutter 
virtually non-existent. * Sound on sound available. * Track-adding and source 
monitor facilities. * Unequalled TANDBERG performance. 


READ THIS OUTSTANDING TANDBERG REPORT! 


The 


Here are excerpts from a letter written by Mr John Pimm, of Kedron, Brisbane. 
orlgim.4 letter may be inspected at 28 Elizabeth Street, Melbourne. 

“The TANDBERG Model 74B, I am sure, has no equal anywhere near the price. Live 
musical recordings at 3% i.p.s. sound so good, even on its own internal speakers, that 
it makes me wonder if 7Vi i.p.s is necessary, as the wow and flutter is impossible to 

detect on any type of music recorded at this speed. Because of this outstanding per¬ 
formance at 3% i.p.s. I naturally save an enormous amount of tape. 

“Apart from the outstanding quality I get from my TANDBERG, L enjoy using it 

away from home, as it only weighs 271b and I do not get fatigued whilst carrying it.” 


INTERSTATE REPRESENTATIVES: 


NEW SOUTH WALES: Audio Engineers Pty. Ltd., 422 Kent Street. 
Sydney. Tel. 29-6731. SOUTH AUSTRALIA: Eilco Sales, 233 Rundle 
Street. Adelaide. Tel. 6-1259. QUEENSLAND: Sydney G. Hughes, 
154-158 Arthur Street, New Farm, Brisbane. Tel. 58-1014. WESTERN 
AUSTRALIA: Athol M. Hill, 842 Hay Street. Perth. Tel. 21-7861, 
TASMANIA: K W. McCulloch Pty. Ltd., 109 York Street, Launceston. 
Tel. 2-5322. A.C.T.: Australian Physical Laboratories, P.O. Box 225, 

Canberra City. Tel. 4-3010 (Mr J. E, Howe). 


Australian SationaI Distributors for these (annuls products: 


A 28 Elizabeth Street, Melbourne, Victoria. Tel. 63*8211, 63-8166. 
Sydney Office: N.R.M.A. House, 16 Ridge Street, North Sydney. 
Tel.: 92-3890. 


* SETS NEW PERFORMANCE STANDARDS... 

* PROVEN IN AUSTRALIA BY AUSTRALIANS... 


Illustrated is the TAND 
BERG Model 74B. 3 

speed, 4 track, a 
complete stereo 
system. 
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SOME ASPECTS OF TAPE NOISE 

By arrangement with the Minnesota Mining and Manufacturing Company, 
we present this paper, giving the background to a subject which will 
be of interest to all tape recordists — that of tape system noise content. 

By R. A. Von Behren 


I F tape motion is halted while listen¬ 
ing to reproduction of a magnetic 
recording, all sound ceases except the 
residual noise in the reproducing sys¬ 
tem. The increase in noise level, when 
the tape is restored to motion, is ordin¬ 
arily attributed to “tape noise’’ and is 
looked on as inherent in the particular 
tape used. 

In fact, the above analysis is an over¬ 
simplification of the tape noise problem. 
Quite apart from the possibility that 
some of the noise may have originated 
in the program material, previous to the 
recording, there are a number of other 
factors involving both the machine and 
the tape, which can affect the apparent 
tape noise level. 

It is well known that the noise present 
during heavily recorded passages (modu¬ 
lation noise) is much greater than that 
occurring when there is no recorded sig¬ 
nal (background noise). Since the modu¬ 
lation noise varies with signal intensity, 
it is usually masked by the signal and 
therefore goes unnoticed. 

NOISE WITH MODULATION 

Nevertheless, if the modulation noise 
is sufficiently intense, it may be heard 
in the background of the recorded pro¬ 
gram. This is particularly true in the 
case of sustained tones or sine-wave test 
signals. While modulation noise is per¬ 
haps not the most serious problem in 
magnetic recording, it certainly deserves 
attention in any study of tape noise. 

Surprisingly enough, two forms of 
modulation noise worthy of mention 
here are not magnetic in origin at all, 
but arise from mechanical considerations. 
Thev are FREQUENCY MODULA¬ 
TION noise and DROP-OUT noise. 

FREQUENCY MODULATION 
NOISE: The tape is usually driven past 
the recording heads by a mechanical 
drive system of fairly standard configu¬ 
ration. The free span of tape between 
the capstan drive and the idler roller 
represents a highly resonant mechanical 
body which is easily excited into longi¬ 
tudinal vibration by friction as it slides 
over the heads. The resultant fluctua¬ 
tions in tape motion cause frequency 
modulation of the recorded signal which 
may be audible as noise. 

This type of noise is easy to demon¬ 
strate by recording a sine-wave tone 
of about 3 to 5KC and listening for 
the background noise. It can be veri¬ 
fied that the origin of the noise is motion 
flutter by placing a small roller in con¬ 
tact with the tape near the point of 
contact with the recording or reproduc¬ 


ing head. In most cases a sharp drop 
in background noise results, and the sig¬ 
nal is noticeably clearer. 

While the amount of FM noise present 
in most recording systems is not usually 
a problem on program material, an ab¬ 
normal condition such as a sticking 
idler, or the tape binding in the guides, 
may greatly increase this effect and 
cause it to become objectionable. 

DROP-OUT NOISE: Anythin* which 
momentarily interrupts the intimate con¬ 
tact between the recording heads and the 
tape causes a corresponding momentary 
reduction in signal intensity. This inter¬ 
ruption may be caused by an irregu¬ 
larity in the tape coating itself, but it 
is more often caused by dust and other 
contaminants. In some cases, a small 
dent in the tape can cause a drop-out. 
Almost without exception, a defect of 
this sort will cause a “click’’ or “pop” 
to appear in the recording, due to the 
sharp drop in signal level. 

There is an important distinction be¬ 
tween these noises and background noise 
in that, if a non-magnetic drop-out hap¬ 
pens to occur in the erased tape, there 
will be no resultant noise pulse. 

MODULATION NOISE: Conven¬ 
tional modulation noise is caused by 
rapid fluctuations in signal amplitude. 
These are believed to result from local 
disturbances of the recorded magnetiza- 



Figure 1: The noise specira for three 
types of tape, showing the improve¬ 
ments which were effected quite 
early in the history of tape manu¬ 
facture >. 


the coating is composed of small, dis¬ 
crete particles rather than a continuous 
phase; (2) small structural defects in the 
coating, such as agglomeration and the 
like, and (3) gross variations due to the 
coating process. 

The noise contribution of the last- 
named effect (3) is usually quite negli¬ 
gible because of the long wavelengths 
involved, which represent sub-audible 
frequencies in most systems. 

The particle size effect (1) seems to 
be inherent in the nature of magnetic 
materials for, even if a “continuous” 
magnetic medium such as a metallic 
plating were employed, the inevitable 
magnetic domain structure would result 
in some degree of “graininess”. 

This fact has been borne out by ex¬ 
periences with metallic wire, the noise 
problems of which are well known. 

It was in the structure of the mag¬ 
netic coatings (2) that the earliest strides 
were made toward the reduction of noise 
in magnetic tapes. This is illustrated in 
the DC noise spectra of Figure 1. 

EARLY IMPROVEMENTS 

These curves were made on a stan¬ 
dard audio recorder at 7.5ips, using nor¬ 
mal recording bias. A direct current 
corresponding in amplitude to the RMS 
value of a 3 p.c. distorted signal was 
also introduced into the head winding to 
simulate the effect of a recorded signal. 

The resulting playback signal was 
passed through an amplifier equalised 
to the NARTB curve and measured on 
an octave band filter. The readings for 
the various octaves were plotted as a 
“spectrum.” 

(The octave band filter method ob¬ 
viates many of the difficulties normally 
encountered in measuring tape noise with 
a sharply tuned wave analyser.) 

Early tapes manufactured in the 
U.S.A. employed a paper base which, 
owing to the porous and fibrous surface, 
were a rather poor support for a mag¬ 
netic coating. The coarse structure of 
coatings on paper gives rise to the high 
modulation noise level noted in Figure 
1 . 

It can be seen that early acetate base 
tapes with unoriented coatings were 
some lOdB improved over the paper tape. 
However, it is interesting to note that 
noise in the highest frequency bands ac¬ 
tually increased in going from paper to 
elastic base, presumably because of the 
imoroved head contact and playback 
resolution. 

Since about 1950, particle orientation 
has been employed to reduce the modu¬ 
lation noise level and increase the sen¬ 
sitivity of magnetic tape. The decrease 
in modulation noise averages about 5dB 
for oriented tapes as shown in Figure 1. 

Thus far we have dealt only with 
modulation noise which appears when 
signals are recorded on the tape. The 
problem of background noise, apart from 
signal, is perhaps of greater concern 
in magnetic recording if only because, in 
the absence of recording on the tape, 
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noise in the system is much more notice¬ 
able. 

The best of current theories indicates 
that tape background noise is due prin¬ 
cipally to the random orientation of the 
spontaneously magnetised domains in the 
tape. In the usual case, these “do¬ 
mains’’ are the actual particles of mag¬ 
netic oxide in the coating. 

The erased noise spectra of Figure 2 
apply to the same three tapes of Figure 
1, and it will be seen that, although the 
paper base tape, the unoriented plastic 
base tape and the oriented plastic base 
tape all have widely different modulation 
noise spectra, the erased noise levels are 
remarkably similar. This strongly sug¬ 
gests that irregularities on a size scale 
larger than that of the particles do not 
influence the “inherent” background 
noise. Incidentally, the identical type of 
oxide material was used in each of these 
examples. 

ERASURE PROBLEMS: The above 
experiments were conducted with bulk 
erased tape, and although we have no 
concrete evidence to indicate whether 
or not the tapes were really neutralised, 
this process yielded the lowest noise level 
of any method tried. 

Unfortunately, the degree of erasure 
attained in these samples is very seldom 
achieved in actual use of tape on prac¬ 
tical devices. Even the use of a routine 
bulk eraser does not assure that tapes 
will be properly erased. Only after sev¬ 
eral trials with the noise eraser (during 
which it was determined that the maxi¬ 
mum permissible speed of the tape 
through the erasing field is only about 
1 inch per second) were consistently low 
noise levels achieved. 

RE-MAGNETISATION 

The matter of preventing the tape 
from subsequently becoming magnetised 
also requires considerable care. The 
most frequently encountered troubles in¬ 
volve residual magnetisation in the heads 
and guides. These are well-known offen¬ 
ders, and the practice of periodic de¬ 
magnetisation of heads and other 
machine parts is well established in the 
industry. However, for the highest 
quality work, it would be well to check 
these very carefully. 

One quick test for a magnetised play¬ 
back head is to turn up the playback 
gain to maximum and tap the head 
gently with the fingernail, or the wooden 
part of a pencil. If a click is heard in 
the pay channel, the head is magnetised 
and is responding to magnetostrictive 
modulation of its own field. 

Another quick test for playback head 
magnetisation is to “play” a paper leader 
tape across the head and listen for mag¬ 
netostrictive noise as described above. 
Other parts of the machine can be tested 
by passing a few inches of bulk erased 
tape over the part and comparing the 
relative noise levels. By application of 
these tests, it is often discovered that 
the method being used to demagnetise 
heads and guides is not accomplishing 
its purpose, and other techniques can 
be tried. 

The problem of adequately erasing 
tape and preserving the zero signal por¬ 
tions in a neutral state during record¬ 
ing are not easily solved. This is illus¬ 
trated in the noise spectra of Figure 3. 
The same tape with plastic base and 
oriented coating was used throughout, 
and the conditions of erasure of the 
tape varied to give the results plotted. 

The tape was first bulk erased and 



Figure 2: The noise level of tapes is 
also influenced by the completeness 
of erasure . The curves above, for bulk 
erasure, can be compared with those 
for the same tapes as in figure 7. 



Figure 3: These curves give a further 
comparison between conventional and 
bulk erasure, and erasure with 600KC . 
Over most of the spectrum, noise is 
well above machine noise . 

played on the machine to determine the 
“lowest” background noise level. The 
tape was then erased and biased on a 
properly adjusted commercial recording 
machine, with no input signal and the 
gain turned back to zero; the noise level 
was seen to rise about 10 dB. 

Upon further investigation of this 
phenomenon, it was determined that 
both 60 cps and the 100KC bias fre¬ 
quency were recorded on the tape. The 
60-cycle recording was audible and could 
be verified by speeding up the tape. 
Incidentally, the application of only the 
erase function (record head disconnected) 
also resulted in recording some 60-cycle 
signal. Presumably, some 60-cycle signal 
was coming through as a modulation on 
the bias-erase signal. 

At the other extreme, short wave¬ 
length magnetisation may actually be 
recorded in the tape without necessarily 
being detected because of limitations in 
the reproduce head. 

In order to verify the fact that the 
100KC bias was being recorded, an 
external bias source of 600KC was also 
tried. This lowered the noise level by 
some 4dB, indicating that some improve¬ 
ment could be gained by going to a 


higher bias frequency. Some 60-cyclc 
signal was recorded, however, in spite 
of precautions taken in the selection of 
a push-pull oscillator and amplifier for 
the 600KC source. 

It is interesting to note that in the 
course of these experiments, a simple 
test was devised to detect the presence of 
DC (or long wavelength) magnetisation 
in the tape. If the tape is torn through 
(to eliminate the possibility of inadvert¬ 
ently magnetising it from a razor blade 
or scissors), and the end drawn past the 
reproduce head, an audible “thump” 
will be heard in the speaker if there is 
any DC or long wavelength magnetisa¬ 
tion in the tape. 

This is due to the concentrated mag¬ 
netic pole which appears at the end of 
the torn tape. The tape must be held 
against the head with the finger or a 
pressure pad to maintain contact to the 
very end. The indication from long 
wavelength magnetisation (i.e. 60 cycles 
having a wavelength of 4-in at 7.5 ips 
speed) varies, of course, depending upon 
the exact location of break with respect 
to a recorded cycle. 

The upper curve of Figure 3 shows 
the effect of a considerable amount of 
DC magnetisation in the tape such as 
might be caused by a leaky coupling 
capacitor or a very bad bias wave form. 
It is interesting to note that the noise 
output of the tape may vary by as much 
as 20dB depending upon the conditions 
under which it is recorded. It is also 
apparent that extra precautions in setting 
up the recording equipment may be well 
rewarded in terms of consistently low 
noise level recordings. 

It would also seem that owing to the 
difficulty of obtaining ideal erasing and. 
recording conditions, the lowest possible 
noise levels are seldom achieved in 
practical equipment. 

Therefore, progress in achieving 
lower tape noise can come only through 
the concerted efforts of machine manu¬ 
facturers, tape manufacturers, and tape 
users. 

EDITOR’S NOTE: The above article 
should serve to alert readers to some of 
the basic causes of background noise in 
tape recordings. It emphasises the sig¬ 
nificance of magnetisation effects, the 
need to seek effective erasure and the 
wisdom of selecting a high-grade tape. 

But, over and above these matters, 
lies the necessity of carefully adjusting 
the recording level. 

If it is too high, on peaks, distortion 
will occur. If it is too low, the play¬ 
back amplifier has to be turned up too 
far in an effort to secure adequate play¬ 
back level. Under these conditions, noise 
from the tape will be evident, along 
with noise from the playback amplifier 
and hum pickup by die playback head 
from stray 50-cycle fields. 

The optimum recording level for 
domestic quality machines is usually the 
highest that can be maintained, short of 
apparent distortion on peaks. 

A recording level meter or indicator 
is obviously of great value in maintain¬ 
ing optimum level, once it has been 
determined experimentally, especially if 
the user studies the indicator carefully, 
in relation to the type of sound being 
recorded. 

Without a recording level indicator it 
is extremely difficult to maintain a con¬ 
sistent recording level and therefore a 
consistently good signal-noise ratio. 
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GOOD SOUND . . . 

STARTS WITH SHURE 



FAMOUS CARTRIDGES & SHURE PICK UP ARMS 


SHURE V.l 5 

Stereo dynetic cartridge. 3i*radial ellip¬ 
tical stylus and IS deg. tracking angle. 
£47/15/6. 



SHURE M44-5 

With 15 deg. tracking angle, 0.5 mil. 
stylus. Tracking pressure range % to 
I'/j grams. £25. 


SHURE M55E 

Purity of sound. Tracking angle 15 deg. 
Force % to I 1 /* grams. Elliptical stylus. 
£ 30. 



SHURE M44-7 

Stereo LP cartridge, 15 deg. tracking 
angle. Pressure range I'/j to 3 grams. 
£ 22 / 10 /. 



SHURE M99 

Magnificent M99 and M99-AT6. Superb 
tracking, channel separation. £22/10/. 





SHURE M44C 

For use where 3 to 5 grams tracking 
pressure is necessary 15 deg. angle, £20. 


SHURE M3D 

Reflects quality control of a high order. 
Tracking force 3 to 6 grams. Price 
£ 11 / 2 / 6 . 


SHURE MSD 

Mono for 33 I/3rd. 45 r.p.m., fitted with 
.001 in diamond stylus for microgroove. 
£ 19/10. 


ARROW 

ELECTRONICS 


SHURE-SME PICK-UPS'. 

3009 ARMLESS SHELL £38/12/0 
3012 ARMLESS SHELL £41/10/0 
SERIES II COMPLETE WITH L.4 
CONNECTING LEAD 

SI (Standard S) shell. E 1/7/4; S2 Ultra 
Lightweight, £2/8/; S3 new plastic shell, 
£1/14/; 02 DECCA ADAPTOR. £3/15/. 

W/9 and W/l2 weights for 3009 and 3012 
SERIES II arm. £ 2/2/. 

AMPLIFIER CONNECTING LEADS 
WITH PLUGS. 

L.2 (2ft), £3/1/; L.4 (4ft). £3/7/; L.6 

(6f), £3/13/; P.l PLINTH—increases 

height of arm, £ 1/8/. 


422 KENT ST., SYDNEY 29 6731 
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Classical 
reviews 

By JULIAN RUSSELL 

LISZT Piano Concerto — Effective 



Liszt—Piano Concerto No. 1 in E Flat. 
Schumann — Concerto in A Minor. 
Annie Fischer >v:th the Philhar- 
monia Orchestra conducted by Otto 
Klemperer. Columbia Stereo SAX- 
2485. 

Both Annie Fischer and Otto Klemp¬ 
erer might seem out of context in a 
recording of the Liszt E Flat. Madam 
Fischer is famous for her playing of 
Beethoven and Mozart and, to these 
two composers, Klemperer adds Brahms, 
Wagner and Mahler. True Klemperer 
recently recorded some Tchaikowsky, 
according to some with outstanding suc¬ 
cess, but Liszt seemed outside his pro¬ 
vince altogether. But their collaboration 
in the concerto is brilliantly effective. 

Impetuosity is not a characteristic 
usually associated with Madam Fischer's 
classically proportioned style, yet here 
she plays with unusual brio that carries 
the listener along irresistibly with her 
wherever she goes. Her contrasting of a 
ravishing soft touch with an imperious 
loud one is ravishingly brought off while 
her digital fluency makes light of all 
technical problems. 

Klemperer mirrors her every change 
of mood in an exemplary performance 
of the orchestral part. The sound is fine, 
with very lifelike reproduction of the 
piano tone, though the balance does 
sometimes unduly favour the solo in¬ 
strument without ever becoming actually 
destructive. Both artists seem to revel in 
the work's romantic extravagancies 
though, not surprisingly, neither descends 
to sentimentalisation of the text. On the 
contrary, their convinced reading always 
sounds enchantingly fresh and spontan¬ 
eous. 

The Schumann concerto frequently 
lacks the lightness of touch that makes 
the Liszt so consistently enjoyable. In 
fact, much of it is quite Germanically 
solemn and pedantic. Slow tempos are 
taken almost lethargically in the first 
movement and the brief Andante sheds 
much of its innocence in favour of 
moody restlessness. This is not to say 
that, throughout the whole work, you 
will not find many quite beautiful long 
stretches. But the general impression re¬ 
mains that a stern-minded conductor 
has imposed his will on the soloist to an 
unusual degree. 

The acoustic in the Schumann is not 
quite so lively as in the liszt and the 
piano is once again too much to the 
fore—even more so than in the fired 
concerto. Moreover, the surface of my 
pressing is a little prickly on the 
Schumann side. 

★ ★ ★ 

Brahms — Alto Rhapsody, Op. 53. 

Song of Destiny, Op. 54. Mahler— 
Songs of Wayfarer. Mildred Miller 
(mezzo-soprano), the Occidental 
College Concert Choir and the 
Columbia Symphony Orchestra con¬ 
ducted by Bruno Walter. CBS 
vStereo SBR235056. 
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Walter gets right to the heart of the 
Alto Rhapsody in a performance which 
emphasises the agony of loneliness grown 
out of renunciation into scorn. Mildred 
Miller uses her steady, if rather too 
light-toned mezzo-soprano with the state¬ 
liness eminently suited to a work whose 
wide intervals must always be intoned 
with the utmost snoothness. The choir 
also sings admirably, always just under 
the soloist, yet providing consistently 
solid support. The beautifully played 
orchestral part is balanced to perfection 
in the ensemble and the engineering is 
fine. 

The Song of Destiny, on the same 
side, loses a little of its impact without 
a slight increase in volume control set¬ 
ting. It takes a couple of minutes to 
reach normal volume for some reason 
or other and the surface of my pressing 
is a little noisy. The standardised alter¬ 
nations of peace and turmoil do not 
reveal Brahms at his best. It is all pretty 
obvious though the performance, both 
chorally and orchestrally, is splendid. 

The outstanding piece on the disc is 
the Mahler song cycle, a work in the 
main line of German lieder writing, full 
of the most exquisite music. It consists 
of four songs, all of them quite lovely 
and all sung and played with the utmost 
refinement and sensibility. I know of no 
other recording which presents the cycle 
with so much charm. 

★ ★ ★ 

Stravinsky—Oedipus Rex. Opera-Ora- 
tioro in Two Acts after Sophocles. 
Text by Jean Cocteau. George Shir¬ 
ley (Oedipus); Shirley Verrett (Jo- 
casta); Donald Gramm (Creon). 
Chrous arid Orchestra of the Opera 
Society of Washington, U.S.A. con¬ 
ducted by Igor Stravinsky. C.B.S. 
Stereo SBR235042. 

The sound is fine—clear and resonant 
—and splendidly balanced and the 82- 
year-old Stravinsky’s direction unremit¬ 
tingly vigorous. George Shirley’s Oedi¬ 
pus, while not as powerful as Ronald 
Dowd’s in another recently issued record¬ 
ing, moves more easily through the 
abnormally high tessitura of the part. 
Shirley Verrett’s Jocasta can hold its 
own with any recorded rival perform¬ 
ances. Donald Gramm offers a Creon 
who is always expressive in the compo¬ 
ser’s ferociously difficult vocal writing. 

Add to all these features orchestral 
playing and choral singing splendidly 
unanimous in attack and rhythm and 
engineering that solves all problems of 
balance with complete success and you 
have a most desirable performance of 
this work — but for one feature: John 
Westbrook’s narrator sounds like a com¬ 
missionaire outside an old-time picture 
show. True, the narration is one of the 
weak points in the work’s structure 
emphasising, as it does, the difference 
between the “petit maitre” Cocteau and 
the grand master Stravinsky, and could, 


with profit, in my opinion, be omitted 
altogether. 

But as long as it is retained it. deserves 
a better fate than it receives here. A 
dubbing of the narration delivered by 
Cocteau himself in the old Philips 
recording—on which Stravinsky himself 
conducted a Cologne combination—on 
to this new version would make it, 
without cavil, easily the best perform¬ 
ance of the work available today. 

★ ★ ★ 

Shostakovich—Symphony No. 12 (The 
Year 1917). Festival Overture. 
FhHharmonia Orchestra conducted by 
Georges Fretre. H.M.V. Stereo 
ASD559. 

In these days of 12-toned discipline, 
a good old-fashioned romantically 
fashioned symphony from a con¬ 
temporary composer is a rare event. But 
Shostakovich's new symphony is bril¬ 
liantly successful —-and untiringly excit¬ 
ing. The work, magisterially organised 
along orthodox lines, is in four move¬ 
ments, all of which have their own title. 

The first movement, called “Revolu¬ 
tionary Petrograd” contrasts hymn - like 
themes of a strong Muscovite flavour 
with passages of restless conflict that 
are self-explanatory. The slow movement 
“Razliv” — the name of the place north 
of Leningrad where Lenin hid while 
directing the early stages of the revolu¬ 
tion — ponders deep problems resource¬ 
fully. The symphony, by the way, is 
dedicated to the memory of Lenin. 

The third movement takes its name. 
“Aurora,” from the Russian cruiser that 
gave the signal to start the revolution 
by opening fire on the Tsar’s Winter 
Palace in Leningrad. It starts off tensely 
with soft pizzicato string notes then goes 
on, containing its energy as if awaiting 
an outlet, which comes after some 
ominous thuds on the bass drum. These 
le;id straight into a victorious Finale, 
which owes not a little to Sibelius for 
its ideas and their development. 

The work is admirably played and 
recorded and should win much favour 
with those musicians who can still ap¬ 
preciate a symphony in the grand man¬ 
ner. Its imnact is immediate— and 
continuing. The Festival Overture which 
completes the second side is a carnival¬ 
like piece reminiscent, as the sleeve notes 
point out, of a 20th century equivalent 
of Glinka's “Russian and Ludmilla'' 
overture. This, too, is splendidly played 
and engineered. 

★ ★ ★ 

Bellini—I Puritani. Complete Opera. 
Joan Sutherland (Elvira); Giovanni 
Foinani (Gualtiero Vallon); Ezio 
Flageilo (Giorgio Valton); Renato 
Capecchi (Riccardo); Piero de Palma 
(Roberton); Pierre Duval (Arturo 
Talbo); Margreta Elkins (Enrieh- 
etta). Chorus and Orchestra of the 
Maggio Mnsicale Fiorentino con¬ 
ducted by Richard Bonynge. Decca 
Stereo SETA 259/61. 

Although I put this among the “recom¬ 
mended” list in last month’s reviews I 
think I had better deal with it in more 
detail. “I Puritani” contains some of the 
most ravishing melodies ever written, but 
the work itself, generally speaking, is 
not a satisfactory one. Bellini had 
previously relied on the dramatist Rom¬ 
ani for his beautifully proportioned 
libretti but this time, with the help of 
one Pepoli, cobbled together a quite in¬ 
effectual stage play from indifferent 
dramatic material. Despite a reasonably 
efficient plot the work does not hang 
together, the acts are sketchily assembled 
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and the musical numbers lack effective 
sequence. 

Many of these faults could be over¬ 
looked if the performance were vividly 
enough sung., but, alas, among much that 
can be enjoyed, there is also much that 
is disturbing. And many of the vocal 
shortcomings can be placed firmly on the 
shoulders of Joan Sutherland. For all the 
faults, noticed from time to time in her 
other recordings, seem to be concen¬ 
trated in this one. One finds them all 
here— slovenly diction, lack of rhythmic 
vitality, and a tendency to push the voice 
up to a note at the beginning of phrases. 
Against all these must, of course, be set 
some thrilling passages of brilliant exe¬ 
cution and a voice that is always un¬ 
strained and pure in tone. 

Duval, though he has some fine top 
notes in his range, attacks many as if 
they were enemies and sometimes fails 
to land dead centre. Moreover his sing¬ 
ing, though forceful, lacks charm. Capec- 
chi is not in his best form in the role 
of Riccardo and Flagello’s bass is often 
too diffused as Giorgio. 

One of the best features of the set is 
Richard Bonynge’s lively conducting of 
the score though, for much of the time, 
the orchestra is called upon to do little 
more than reinforce the voices. Many 
of the cuts—usual ones, alas—have been 
made in the complete version though the 
finale, often omitted, is included here. It 
does not, however, bring the opera to a 
very exciting conclusion and cannot be 
considered vintage Bellini. The sound is 
not Decca’s best, the engineer apparently 
being satisfied with the dated stereo 
technique of over-separation into two 
distinct channels, with a voice coming 
from each. 

But Joan Sutherland fans will over¬ 
look much that is not first class both in 
her own performance and those of her 
colleagues, in enjoyment of the many 
felicities she strews along an otherwise 
not very beguiling journey. 


Mozart — Symphony No. 40 in G. 
Minor K. 550) Symphony No. 41 
in C (Jupiter) (K. 551). Philhar- 
monia Orchestra conducted by Otto 
Klemperer. Columbia Stereo SAX2 
486. 

One has come to expect some rigidity 
of beat in most of the music Klemperer 
conducts and a little can be detected in 
these two symphonies from time to time. 
The prevailing climate however, is one 
of unusual grace and charm, so light of 
touch that much of it sounds insouciant. 
1 am not sure that this is the way to 
treat either of these “big” symphonies 
though, admittedly, the Philharmonia 
play both most beautifully. 

Surely the first movement of the 
“dark” G Minor calls for more dramatic 
treatment than it receives here. Conflict 
is reduced to a minimum and everything 
is as easy-going as a Micawer forecast 
of the future. Some of Klemperer’s metr 
stressed characteristics can be heard in 
the next two movements, but the Final 
bounces along with such gay indifference 
that, dainty though it undoubtedly is, it 
still seems to carry inadequate weight 
to balance the rest of the work. 

Much the same can be said of the 
“Jupiter” though more stiffness of beat 
than you find in the G Minor can be 
detected here. True the Andante Canta- 
bile carries it s true burden of serious 
introspection and the Finale is unas¬ 


sailable in its precision of articulation, 
balance and tempo. 

You may infer from these, perhaps 
carping, remarks that you have on this 
disc second-rate performances of the 
two great symphonies. Nothing could be 
further from the truth. The Philharmonia 
is right on top of its form and by now 
Mozart lovers should know what to ex¬ 
pect from Klemperer's readings of that 
composer's music. Those who approve of 
his style will find the performances in¬ 
comparable. Others may not be quite so 
happy. 

★ ★ ★ 

Mozart—Symphony No. 33 in B Flat 
Major (K. 319). Symphony No. 39, 
in E Flat Major (K. 543). Vienna 
Philharmonic Orchestra conducted 
by Istvan Kertesz. Decca Stereo 
SXL6056. 

Here is more Mozart played by an 
orchestra in its very best form, but here 
the conductor conforms more to estab¬ 
lished Mozartian practices. It is truly 18- 
century Mozart with all the character¬ 
istics of graceful formality that can, 
perhaps in a dangerous generalisation, 
be attributed to that period. Most of the 
time the music trips along with quite 
enchanting deftness despite the big view 
Kertesz takes of the E Flat. This he 
establishes without loss of time in the 
introduction and goes on to a very 
steadily paced Allegro which lends extra 
weight to the tuttis. 

The same climate extends to the slow 
movement with, again, tuttis of quite 
unusual grandeur. However, the Finale 
reached, all is gaiety. 

The smaller-scaled B Flat Symphony 
receives winning treatment all through 
with never a wayward bar to trouble 
even the most critical listener. I think 
Kertesz can be safely welcomed as one 
of the outstanding conductors of Mozart 
music in his generation, a worthy re¬ 
placement in the ranks of the older ones 
recently depleted by the death of such 
masters as Bruno Walter and — his 
name must be mentioned despite his 
sometimes freakish approach — Sir 
Thomas Beecham. 



"What with playing in the band 
and keeping bees — you must 
lead a pretty hum drum sort of 
life!" ("TV Times") 


Beethoven—Piano Concertos Nos. 1 to 
5. Artur Rubinstein and the Sym¬ 
phony of the Air conducted by 
Josef Krips. R.C.A. Stereo 
SLI6I05/9. 

These were released in mono in 1959 
and have only just been made available 
on stereo. The result is happy, up to a 
point, though the new product is not 
up to the recording standard of R.C.A's 
more recent Dynagroove pressings. Some 
of the sound in the fortissimo tuttis is a 
little thick through the middle and tiny 
blemishes appear in the orchestral parts 
that were difficult to detect in the mono 
versions. True, these are only trifling, 
but they add up to a total that is quite 
considerable when all five concertos are 
examined. 

However, the transfer to stereo does 
nothing to impair Rubinstein’s superb 
playing of the works. I see no reason 
to contradict anything I wrote about his 
performances when the monos were first 
issued six years ago. It read: 

“Rubinstein is not the’ philosophical 
type of Beethoven performer as exempli- 
field by Schnabel. His playing is more 
essentially pianistic, though I hesitate 
to use a term that has come to acquire 
a disparaging connotation. It is difficult 
to imagine two styles so different yet 
both so convincingly right. Schnabel, 
however great his other qualities, seldom 
played with the consistent elan Rubin¬ 
stein reveals throughout these concertos, 
which, by the way, he recorded in 10 
days at the age of 68. Although in an 
achievement of such magnitude you are 
bound to come across a tempo with 
which you disagree, I think that even the 
most carping critic will finish with noth¬ 
ing but admiration for the soloist’s sensi¬ 
tive musicianship, brilliant technique and 
freshness of approach.” 

Just before leaving America for Aus¬ 
tralia, Rubinstein re-recorded the Fourth 
Concerto and there are rumours that he 
intends to re-record the whole set. They 
should be well worth while waiting for. 

★ ★ ★ 

Chopin — Four Ballades. Malcuzynski. 

Columbia Stereo SAX02509. 

These are careful and muscianly 
rather than impetuous, rhapsodic per¬ 
formances. The outlines are always firm, 
the touch under assured control, and 
Malcuzynski seems to have gone to some 
trouble to seek an authentic text. All 
these features combine to make his First 
Ballade a very gratifying experience. The 
second, too, stands up well. But the 
third and fourth suffer from too much 
attention to detail that obscures the wide 
view and tends to diminish the works’ 
stature. He hesitates so often to examine 
a flower by the roadside that the 
grandeur of the landscape is missed. 

The general impression I received from 
careful listening was that Malcuzynski 
has become dissatisfied with his previoue 
style with its exaggerated rubatos and 
scurrying allegros, and has worked hard 
to bring it more into conformity with 
modern ideas. This he very nearly suc¬ 
ceeds in doing, but it is to be hoped 
that he now doesn’t go to the other 
extreme and slow up his volatile response 
by excessive attention to detail and 
formalism. At any rate, this is the best 
set of the Ballades since Rubinstein’s. 
And that’s no mean praise. 
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THE ELLIPTICAL STYLUS AND 
THE POINT FOUR CARTRIDGE 


Lately, there has been a lot of talk about the elliptical stylus, 
which, according to advertising copywriters ’’opens a new 
era in sound recreation". Such a bi-radial point, a compromise 
between the round playback stylus and the wedge-shaped 
disc cutter, is certainly not a new idea and has been tried for 
many years. Whilst it gives that little extra smoothness, which 
one might expect by a reduction of "pinch effect" and trac¬ 
ing distortion, (it also overcomes the bottoming trouble of 
records with poor groove shaping), it cannot miraculously im¬ 
prove the performance of any cartridge, which is almost en¬ 
tirely governed by its fundamental design. 

An elliptical stylus is also available for the ADC POINT 
FOUR, the most advanced high fidelity stereo cartridge on 
the world market to-day, and consistency in production is 
assured by the very highest quality control techniques. 

An ingenious invention, not -a refinement, THE INDUCED 

MAGNET PRINCIPLE, employed in the new series of ADC 
cartridges has reduced the mass of the moving system to 
half or less that of systems previously regarded as low mass 
designs and elimated saturation and hysteresis distortion. 
The ADC POINT FOUR, ADC-660 and ADC-770 are, there¬ 
fore, startlingly new cartridges and embody a concept es¬ 
tablishing entirely new playback heads, substantially differ¬ 
ent from designs using the well-known variable reluctance, 
moving magnet and moving coil principle. 

Consequently, : t is not at all surprising, that intermodulation 
distortion introduced by -a spherical-tipped ADC POINT 

FOUR cartridge is under I % 
400 and 4000 cycles, at 14.3 
cms/sec velocity, which is 
dramatically less than IM 
measurements made on ellip¬ 
tical-tipped versions of Brand 
A and B. Proof of what this 
means is up to you and your 
ears. 
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Sibelius—Symphony No. 1 in E Minor. 
Op. 39. Karelia Suite, Op. 11. 
Vienna Philharmonic Orchestra con¬ 
ducted by Lorin Maazel. Decca 
Stereo SXLA 6084. 

This symphony is, of course, very 
different from those Sibelius wrote later. 
Its form is more orthodox and its mood 
altogether romantic. Maazel plays up the 
latter feature, albiet decorously, for all 
it is worth and wins from his orchestra 
playing with most wonderful bloom on 
every section. Especially impressive are 
the extreme pianissimo passages whis¬ 
pered without any loss of tonal quality. 
And he manages to put a bite on to 
the brass passages, especially in'the first 
movement, without which Sibelius’ in¬ 
spired scoring loses much of its power. 

I am afraid that this performance puts 
the fairly recently issued Ormandy vers¬ 
ion right out of court. In the first place 
Maazel uses an almost completely 
authentic score while Ormandy tinkered 
with the original quite shamelessly. 
Moreover, as a fill, Decca generously 
adds the whole Karelia Suite while the 
Ormandy was issued with the Symphony 
only. Beecham included the “Alla Marci 
from the Karelia Suite on his disc, but 
he was the only competitor, other than 
Maazel, to use a fill. Maazel’s playing 
of the Karelia is of the same high stand¬ 
ard as in the symphony. Highly 
recommended. 

★ ★ ★ 

Debussy—La Mer. Nocturnes (Nuages, 
Fetes and Sirenes). Philharmonia 
Orchestra conducted by Carlo Maria 
Giulini. 

This is the first Giulini recording to 
disappoint me in a very long time. The 
sound is far from lively and sacrifices 
not only the immediate presence De¬ 
bussy’s delicate scoring demands but 
significant detail, too, from time to time. 
The composer himself hung the gauziest 
of veils over much of his sound, but the 
engineer here seems to have added 
more, and the effect is not happy. 

Nor can all the blame be attributed 
to the engineering. La Mer is reasonably 
good all through, though it offers nothing 
to thrill. But the Nocturnes reveal 
oddities of tempos—Fetes, for instance, 
goes too fast to maintain its rhythmic 
accuracy, and Nuages is taken most of 
the time too slowly to give the shorter 
notes a chance to make effective con¬ 
trasts—and rather wooden rubatos. 

All in all, while a dreamily impres¬ 
sionistic effect is all through the disc, 
this is achieved at much cost to the 
vitality of the wonderful music. Many 
preferable alternatives of both works are 
available. 


RECOMMENDED 

Liszt—Piano Sonata in B Minor. Liebe- 
straum No. 3; Valse Oubliee, No. 1; 
Gnomenreigen; Berceuse. Played by 
Clifford Curzon. Decca Stereo. 
SXL6076. 

Stravinsky—Le Baiser de la Fee (Com¬ 
plete Ballet). Orchestra of the Swiss 
Romande conducted by Ernest Anser- 
met. Decca Stereo SXLA6066. 

Chopin—Piano Concerto No. 2 in F 
Minor, Op. 21. Andanfs Spianato. 
Grande Polonaise in E Flat, Op. 22. 

RCA Stereo LSC2256. 
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it contains an enumeration of the knights 
by name. But, as all tracks are titled 
and banded, it is easy enough to omit 
any in playing, particularly the first. 


“60 YEARS OF MOTORING/’ Made in 
association with the Montagu Motor 
Museum. Narrated by Raymond 
Baxter, produced and edited 
by Harley J. Usill. ARGO (mono.) 
NF2. 

I was prepared for a rather tedious ses¬ 
sion of chugs and choofs which would 
ultimately defy the most determined ef¬ 
forts at concentration by even an enthu¬ 
siastic motorist of thirty years standing. 
But I was wrong. This is a splendidly 
produced documentary employing an un¬ 
usual technique whereby the commen¬ 
tary bears much the same relationship 
to the actuality (in this case, the motor 
vehicles themselves) as a first class film 
script does to the film. The result is 
irresistible to anyone who sees a motor 
car as something more than a mere 
means of transport. 

Thirty-five vehicles are represented, 
from the 1 h.p. Knight of 1895 to the 
2t litre B.R.M. of 1956. The list reads 
like a Who’s Who of the aristocracy of 
motoring and includes such celebrities 
as the 1909 Rolls Royce “Silver Ghost,” 
the 350 h.p. Sunbeam of 1920, the Type 
30 Bugatti of 1925, the 4± litre Bentley, 
an Alpha-Romeo of 1933 and the 1936 
H litre ERA. 

There are many non-competitive types, 
too, and emphasis is placed throughout on 
developments of such universal interest 
as the first use of pneumatic tyres, the 
abandonment of straight cut gears, and 
the gradual emergence of an intrinsic 
motor car from the horseless carriage. 
Surprisingly, there are spots of drama, 
such as the introduction of the first 
Rolls Royce “Silver Ghost,” sounding so 
infinitely more mature than its 
predecessors that one is overcome with 
reverence for the engineer who conceived 
it. 

Throughout, the sound is excep¬ 
tionally fine. 

★ ★ ★ 

SIR MICHAEL REDGRAVE reads 
“The Harmfulness Of Tobacco,” “A 
Transgression,” “The First Class 
Passenger,” by Anton Chekhov. 
Argo Spoken Arts, RG 323. 

It is difficult to imagine better enter¬ 
tainment than a really good 
story superbly told. Chekhov is uni¬ 
versally recognised as one of Russia’s 
most significant and influential writers, 
but there is nothing “literary” about 
these three stories. The style is as direct 
and straightforward as Dickens’ at his 
best and the characters are timeless. 

To quote from Marc Slonim’s 
excellent “Outline of Russian Litera¬ 
ture”: “Chekhov’s whole attitude towards 
his characters is based on the rejection 
of pretence and pomposity. He detests 
rhetorical, high pitched writing. He 
divests his characters of lies and false¬ 
hoods and presents them in essence, 
exposing illusion, conventions and dis¬ 
honesty.” 

Sir Michael Redgrave tells each with 
the art that conceals art. Time and time 
again you find yourself entranced by the 
story of the eternal hen-pecked husband 
setting out to deliver his lecture on the 
evils of tobacco and finishing up by lay¬ 
ing bare his embittered spirit to his 
audience. Like a favourite bedside 
anthology, this record reveals new de¬ 
lights with each perusal. 


“Le Morte d’Arthur,” adapted from Sir 
Thomas Mallory and produced by 
John Barton. ARGO (Mono) 
RG 227, RG 228, RG 229. 

This beautifully turned out set is one 
of the most original approaches to 
“sound” documentary I have yet heard. 
To quote from the highly informative 
notes by executive producer Arley 
Usill, “John Barton’s adaptation and his 
production have attempted to create for 
the gramophone a style which lies some¬ 
where between a reading and a dramatic 
play. With linking music, we have tried 
to recreate a troubadour-like retelling of 
the story.” 

The adaptation is strikingly successful, 
while the original music by Thurston 


By Ellis Blain 


Dart is not only appropriate, but also 
sheer delight in itself. 

Le Morte d'Arthur was written in 
1485 and first printed by William Cax- 
ton. Thus, it is one of the very first 
books to be printed in England. These 
three records contain only the latter part 
of the story, the tragic events leading 
to the King’s death. 

In every way, Mallory’s telling of the 
part legendary, part historical romance 
is infinitely better value than the much 
later and much better known version 
by Tennyson. Tennyson dwells on the 
chivalry, the adventure and the jousting. 
But it is the jealousy, the intrigue and 
the humanity of the original, set off 
by the auhor’s philosophical probing of 
motive, that makes Le Morte d’Arthur 
one of the classics of English literature. 

There is meat in this production of 
one of the world’s best-known stories, 
the theme of which is of vital concern 
today—the evaluation of human life. 

I have only one reservation, the open¬ 
ing track dealing with the King’s healing 
of Sir Urre, is dull. It could have been 
omitted with advantage but probably 
was included for contrast and because 


★ ★ ★ 

BASIL RATHBONE Reads Edgar Allan 
Poe. “The Pit And The Pendulum,” 
“The Cask Of Amontillado,” “The 
Facts Of The Case Of M. Valde- 
mar,” and Poems. Phil ps Caedmon 
Series, TC 1115. 

The Caedmon series is not normally 
held in stock, but is available to order. 
It is a very fine catalogue indeed and, 
with the rapidly growing interest in 
documentary records, could be made 
generally available at any time. 

This is sheer brilliance from every 
point of view. Poe never exceeded these 
stories in sheer horror and Rathbones 
reading makes the utmost of the logic 
of the writing which suspends disbelief. 
In each case, the denouement is fantastic, 
but such is this logic that it is inevitably 
convincing. 

Listening, one is gripped in the toils 
of that universal nightmare in which 
the surroundings are everyday save for 
the unknown, hideously approaching 
horror . . . 

Not recommended at bedtime. 

EDITOR'S NOTE: Argo records ore 
available through retailers. Austra¬ 
lian agents: Scala Record Import 
Co., Aldersen Building, St. Leon¬ 
ards, N.S.W. 


PHILIPS TUNER BISCUITS 

WANTED 

We will buy old Philips 
AT7580 and NT300I biscuits 
for 6d per set. 
Despatch and invoice in 
minimum quantites of 50 sets 
directly to: 

STANDARD COMPONENTS PTY. LTD. 

10 HILL STREET, 
LEICHHARDT, N.S.W. 


HT MUST! 

A CARDIOID MICROPHONE 
EVERYONE CAN AFFORD 
ONLY £10/18/9 

Manufactured by GELOSO 
Model M66/S935 

ITS SUPERIOR CHARACTERISTICS make this 
microphone ideal for public address work and for 
the recording of music. Frequency Response 80- 
14,000 cps. PLEASE CONTACT US FOR FULL 
DETAILS. Trade inquiries invited. 



PUBLIC ADDRESS MEN: Wc are manufacturers of sturdy speaker stands, speaker flares, 
microphones and equipment for public address specialists. Also importers of Turner micro¬ 
phones. tape message repeaters. Feedback stabilizers giving an increase of gain of 6-12 db 
in a PA system over feedback level. Wholesalers of leading makes of public address equirv- 
ment. Please write for comprehensive price list and catalogues. Ask to be placed on our 
mailing list for news of the latest in public address. 


SS©®€!ES S©UM® SYSTEMS 

101A BATHURST STREET, SYDNEY 94-4193 
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Audio engineers and music- 
lovers throughout the world 
agree that Wharfedale speakers 
are incomparable . . . they en¬ 
thuse over Wharfedale clarity. 
Constant research in the unique 
Wharfedale laboratories ensures 
that the speaker you buy is the 
most effective in its class. You’ll 
find Wharfedale speakers in 
television and broadcasting 
studios throughout the world . . 
because they satisfy the exacting 
requirements of the professional 
engineer. Here are just five units 
of the Wharfedale range . . . 
write to us for further informa¬ 
tion. There’s a Wharfedale 
speaker designed to meet your 
needs! 



Head Office: 28 Elizabeth Street, Melbourne, Victoria. Tel. 63 8211, 63 8166. 
Sydney Office: N.R.M.A. House, 26 Ridge St., North Sydney, N.S.W. Tel. 92 3890. 
Offices and Rcprcscntatii'es throughout Australia. 


RTV 1.64 
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ARIAS AND CHORUSES FROM 
“MESSIAH,” Handel. The London 
Philharmonic Choir with the Lon¬ 
don Philharmonic Orchestra con¬ 
ducted by Sir Adrian Boult. Jen¬ 
nifer Vyvyan, Soprano; Norma 
Proctor, Contralto; George Maran, 
Tenor; Owen Brannigan, Bass. 
Mono, Decca Ace of Clubs, ACLA 
197. 

Interest: Devotional, concert classic. 

Performance: Sensitive. 

Quality: Excellent. 

In its Ace of Clubs economy jacket, 
minus notes or even track titles, this is 
a disc that one could easily pass over. 
But don’t be misled by its outward 
modesty; the disc inside carries a sensi¬ 
tive, yet compelling performance of 
choruses and arias that will bring the 
greatest of pleasure to any follower of 
devotional music. 

And don’t be put off either by the 
possible fact that your record buying 
has hitherto been confined to everyday 
Gospel songs; the theme here is so fami¬ 
liar, the diction so good and the per¬ 
formance of such a standard that you 
will find yourself playing it again and 
again. 

The track titles (abbreviated) are: 
“Comfort Ye — Every Valley,” “Unto 
Us A Child,” “There were shepherds — 
Lo The Angels — And The Angel Said 
— And Suddenly — Glory To God,” 
“Then Shall The Eyes — He Shall Feed 
His Flock,” “He Was Despised,” “How 
Beautiful Are The Feet,” “Why Do The 
Nations,” “Hallejulah Chorus,” “I Know 
That My Redeemer Liveth,” “The Trum¬ 
pet Shall Sound,” “Worthy Is The 
Lamb.” 

As for technicalities, the sound may 
be biased a little to the treble though 
the impression is heightened somewhat 
by the emphasis on harpsicord and the 
Philharmonic strings. More important, 
the sound is absolutely clean and the 
surface quiet, allowing any desired bal¬ 
ance to be achieved with the tone con¬ 
trols. 

As a devotional record, recommended, 
particularly at the attractive Club price. 
(W.N.W.) 

★ ★ ★ 

HYMNS OF SUNRISE AND SUN¬ 
SET. George Beverly Shea, Vocal, 
with Chorus and Orchestra con¬ 
ducted by Nathan Scott. Stereo 
Dynagroove, RCA LSP-2839. 
Interest: Gospel songs. 

Performance: Characteristic Bcv. 

Shea. 

Quality: Normal. 

Stereo: Normal. 

Sunrise and sunset have always been 
periods for worship; sunrise speaks of 
a new day and new opportunities; sunset 


of reflection and peace. Such is the 
theme which motivates this new collec¬ 
tion of Gospel songs by George Beverly 
Shea, leading soloist for the Billy 
Graham evangelistic team. The songs, 
some familiar, some quite new to me, 
are presented in Bev. Shea’s charac- 
terestic, carefully phrased manner, 
backed by a chorus, a pipe-like Allen 
electronic organ and occasional touches 
of brass. 

The titles: “I Met God In The Morn¬ 
ing,” “Lord, In The Morning,” “Did 
You Think To Pray?,” “Take God By 
The Hand,” “Great Is Thy Faithful¬ 
ness,” “What God Hath Promised,” 
“The Peace That My Saviour Has 
Given,” “Rocked In The Cradle Of The 
Deep,” “Wonderful Peace,” “An Evening 
Prayer.” “Day Is Dying In The West,” 
“I need Thee Every Hour.” 

Technically, I have rated the quality 
and stereo as “normal,” though listeners 
with an ear for ultimate quality may 
pick, here and there, just a wisp of 
tracing distortion. I doubt that it would 
even show up, however, on anything but 
wide-range speakers. (W.N.W.) 

★ ★ ★ 

BEST LOVED CATHOLIC HYMNS. 
Father Kehoe, Vocalist; Sister Im- 
maculata, Organ. Recorded at The 
Good Shepherd Convent, Abbots¬ 
ford, Victoria. Mono, Festival 
FL-31261. 

Interest: Catholic hymns. 
Performance: Sympathetic. 

Quality: Good. 

Father Philip Kehoe is introduced in 
the cover notes as an Augustinian brother 
from Victoria who has previously re¬ 
leased two secular albums, “Gems From 
The Emerald Isle” and “A Selection Of 
Irish Favourites.” This, his first 
devotional album, contains hymns from 
the Official Catholic Hymnal for Aus¬ 
tralia, which have come to be regarded 
as favourites with Catholic congrega¬ 
tions. 

The presentation is completely 
straightforward, with none of the 
arrangements and embellishments which 
commonly appear in similar albums from 
Protestant sources. 

While this, undoubtedly, is intentional, 
it does expose the solo voice to the 
point where every tiny vocal blemish is 
immediately obvious. Fortunately, Father 
Kehoe’s pleasant tenor voice stands the 
test quite well and those to whom these 
hymns are familiar should gain much 
pleasure from this album: “Soul Of My 
Saviour,” “Come To Me All Ye Who 
Labour,” “Faith Of Our Fathers,” “Jesus 
My Lord, My God, My All,” “O Sacred 
Heart,” “I Love Thee O Thou Lord 
Most High,” “O Breathe On Me Breath 
Of God,” “Act Of Faith,” “Praised Be 
Jesus Our King,” “O Mary Of Graces.” 

Technically, the quality of the record¬ 
ing is well up to standard. (W.N.W.) 


A GOSPEL JUBILEE. Twelve Leading 

Artists. Stereo, RCA LSP-2793. 

(Also Available In Mono.) 

Interest: Gospel entertainment. 

Performance: As you would expect. 

Quality: Uniformly good. 

Stereo: Effectively employed. 

Right at the other end of the scale 
from the favourite Catholic hymns is 
this album of gospel music collated from 
the RCA library. 

In it, the Billy Graham Crusade 
Choir, Bev. Shea and Eddy Arnold 
present their items in a straightforward 
manner but the remainder, in atmos¬ 
phere, belong more to a Saturday 
night gospel rally-cum-entertainment pro¬ 
gram, with its admixture of sincerity, 
talent, showmanship and doubtful taste, 
in the religious sense. You’ll variously 
dislike some of it or enjoy it immensely, 
depending on your point of view— 
exactly as happens in such programs. 

Next to an actual hearing, your best 
plan is to study the title list: “My 
Home”—Hovie Lister; “Jesus Is 
Coming”—Crusade Choir; “Lily Of The 
Valley”—Jack Holcomb; “Sweet Hour 
Of Prayer”—Darol Rice Cello Choir; 
“Mystery Of His Way”—Sons Of The 
Pioneers; “Make A Joyful Noise”—Speer 
Family; “That Lonesome Road,”—Black¬ 
wood Brothers; “Never Walk Alone”— 
Doris Akers; Medley—Tony Fontaine; 
“When Children Play”—Bev. Shea; 
“Take My Hand”—Chet Atkins; “May 
The Good Lord Bless and Keep You” 
—Eddy Arnold. 

RCA brand this “A real gospel col¬ 
lector’s special.” Best you hear it for 
yourself. (W.N.W.) 


MECHANICAL IF FILTERS 

455 kc/s for AM operation 

Developed for high qualify re¬ 
ceivers, these filters have selec¬ 
tivity higher than that attainable 
from L-C circuits, They are com¬ 
pact, and can be used with 
transistor or valve receivers. 

The filters are basically precision 
machined sectionalised ferro¬ 
alloy rod resonators with trans¬ 
ducers transformer coupled to 
the circuit. 


Four types available: 


Type 

Band¬ 

40 db 


width 

points 


kc/s 

kc/s 

060F 

6 (+2, -0) 

20 

120F 

12 (± 1 ) 

32 

160F 

16(+3 -0) 

36 

220 F 

22 (+3, -0) 

46 

All types: 




Ripple Factor: within 3 db 
Insertion Loss: under 10 db 


Input Z: 30 k ohms 
Output Z: 800 ohms 

Price: 140/- each, 

plus Sales Tax. 

EILCO SitI.ES 

233 Rundle Street, 
ADELAIDE. Tel. 23-3450 
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GOOD SOUND . . . 

STARTS WITH SHURE 



SHURE V.l5 

Stereo dynetic cartridge. Bi-rad i a I ellip¬ 
tical stylus and 15 deg tracking angle. 
£47/15/6. 


SHURE M55E 

Purity of sound. Tracking angle !5 deg. 
Force 3 4 to l'/ 2 grams. Elliptical stylus. 
£ 30. 


FAMOUS CARTRIDGES & SHURE PICK UP ARMS 




SHURE M44-5 

With 15 deg. tracking angle. C.5 mil. 
stylus. Tracking pressure range % to 
I'/j grams. £25. 


SHURE M44-7 

Stereo IP cartridge. 15 deg. tracking 
angle. Pressure range I'/j to 3 grams. 
£ 22 / 10 /. 


SHURE M99 

Magnificent M99 and M99-AT6. Superb 
tracking, channel separation. £22/10/. 





SHURE M44C 

For use where 3 to 5 grams tracking 
pressure is necessary 15 deg. angle. £20. 


SHURE M3D 

Reflects quality control of a high order. 
Tracking force 3 to 6 grams. Price 
£ 11 / 2 / 6 . 


SHURE M5D 

Mono for 33 I/3rd, 45 r.p.m,, fitted with 
.001 i n diamond stylus for microqroove. 
£ 19/10. 


SHURE-SME PICK-UPS'. 

3009 ARMLESS SHELL £38/12/0 
3012 ARMLESS SHELL £41/10/0 
SERIES II COMPLETE WITH L.4 
CONNECTING LEAD 

SI (Standard G) shell. £ 1/7/6; S2 Ultra 
Lightweight, £2/8/; S3 new plastic shell, 
£1/14/; D2 DECCA ADAPTOR, £3/15/. 
W/9 and W/12 weights for 3009 and 3012 
SERIES II arm, £ 2/2/. 



AMPLIFIER CONNECTING LEADS 
WITH PLUGS. 

L 2' (2ft). £3/1/; L.4 (4ft). £3/7/; L.6 

(6f). £3/13/; P.l PLINTH—increases 

height of arm, £ 1/8/. 

44 WARREN STREET, THE VALLEY, BRISBANE. 2-6754 

422 KENT ST., SYDNEY 29 6731 
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THE UNITED STATES ARMY BAND 
and the United States Army Chorus. 
Directed by Major Samuel Loboda. 

“The Army Goes Rolling Along,” 
“National Spirit,” “The United States 
Army Band March,” (Excerpts) “From 
The Days Of George Washington,” and 
seven others. RCA Dynagroove stereo 
12-inch, LSP-2685. Also available in 
mono. 

THE UNITED STATES AIR FORCE 
BAND and the Singing Sergeants. 
Directed by Colonel George S. How¬ 
ard. 

“The U.S. Air Force,” “Boys Of The 
Old Brigade,” “Seventy-Six Trombones,” 
“Liberty Bell” and seven others. RCA 
Dynagroove stereo, 12-inch, LSP-2686. 
Also available in mono. 

THE UNITED STATES MARINE 
BAND. Directed by Lieutenant- 
Colonel Albert F. Schoepper. 

“Marines’ Hymn,” “Semper Fidelis,” 
“Stars And Stripes Forever,” “The 
Chimes of Liberty,” “American Patrol” 
and six more. RCA Dynagroove stereo^ 
12-inch, LSP-2687. Also available in 
mono. 

THE UNITED STATES NAVY BAND, 
with the Sea Chanters. Directed by 
Lieutenant Anthony A. Mitchell. 

“Anchors Aweigh,” “Allies On The 
March,” “Washington Post March,” 
“King Cotton March,” and seven others. 
RCA Dynagroove stereo 12-inch, 
LSP-2688. Also available in mono. 

This impressive set of stereo LP’s, the 
first recordings made of the U.S. Armed 
Forces’ bands, was released by RCA to 
commemorate the Coral Sea Celebrations 
of May 3rd-17th. Special arrangements 
were made with the U.S. Department of 
Defence to secure the recordings. 

It’s certainly a magnificent piece of 
documentary recording, in addition to 
its obvious merits as a collection of stir¬ 
ring and well-loved marches. All bands 
and choruses give of their best, maintain¬ 
ing a very high standard. 

There is some repetition of material 
— for instance, all four discs have their 
own “Star Spangled Banner.” However, 
this is probably quite unimportant as in 
all probability few collectors will want 
all four records purely as a collection 
of marches. 

The recordings are all of the highest 
quality —Dynagroove at its best. Thus 
I can recommend all or each of the 
discs as really superb value for money. 

(J.R.). 

★ ★ ★ 

KISS ME KATE. Cole Porter. Re¬ 
corded from the soundtrack of the 
MGM film. Anne Miller, Kathryn 
Grayson, Howard Keel, with Or¬ 
chestra and Chorus conducted by 
Andre Previn. Mono, MGM Encore 
Series, VO2-9031. 

Interest: Cole Porter musical. 
Performance: Highly organised. 
Quality: Normal mono. 

From a book by Sam and Bella 
Spewack and with music by Cole Porter, 
“Kiss Me Kate” had a brief but success¬ 
ful tryout at Philadelphia, preceding its 
debut on Broadway in December, 1948. 

An estranged couple, Fred Graham 
and Lilli Vanessi, find themselves co¬ 


starring in a production of Shakespeare’s 
“Taming Of The Shrew.” Complicated 
by a group fo zany characters, Fred and 
Lilli’s subsequent real-life romance 
parallels the plot of the on-stage comedy. 

“Kiss Me Kate” is full of lively music 
and abounding in humour, if at times 
somewhat earthy. This film version has 
all the characteristics of a carefully 
rehearsed show, with not a note out of 
place. And, of course, the stars have 
their own appeal. 

Songs from the show included are: 
“Too Darn Hot,” “So In Love,” “We 
Open In Venice,” “Why Can’t You Be¬ 
have,” “Were Thine That Special Face,” 
“Tom, Dick Or Harry,” “v/underbar,” 
“Always True To You In My Fashion,” 
“I Hate Men,” “I’ve Come To Wive It 
In Padua,” “From This Moment On,” 
“Where Is The Life That I Led,” “Brush 
Up On Your Shakespeare,” “Kiss Me 
Kate.” 

The recording quality is clean and 
free from noise so that, despite its rather 
uninviting and completely uninformative 
jacket, this is quite a good show disc. 
(W.N.W.) 

★ -fr ★ 

STROLLING VIOLINS. Frank York 
And His Orchestra. Stereo Univer¬ 
sal Record Club. SUP 558. (Also 
Available in Mon. UP 558). 

Interest: Melodic strings. 
Performance: Tops. 

Quality: Mostly good. 

Stereo: Nicely spread. 

Now available on a club label and 
at club price, “Strolling Violins” was 
originally a Coral release and, as such, 
was reviewed as a mono version in 
June, 1961. 

At the time, violinist Frank York, 
backed by his own predominantly string 
orchestra, was providing pleasant, in¬ 
formal music for patrons of Chicago’s 
Hotel Sherman’s College Inn Porter 
house. Hence the reference to “Strol¬ 
ling.” 

The titles include: 

“Come back to Sorrento,” “Arriver 
derci Roma,” “Intermezzo,” “Vienna, 
City of my Dreams,” “Wunderbar,” 
“Belle of the ball,” “Play gypsies, dance 
gypsies,” “Chardas,” “Silent Mood,” “Au¬ 
tumn Leaves.” “La vie en rose,” “Stella 
by Starlight,” “Fascination,” “Love Gone 
Astray,” “Around the World,” “Mistey 
Old Smokey.” 

Technically, there appeared to be a 
trace of “buzz” near the centre of side 
1 although elsewhere, and throughout 
side 2, the quality was excellent. Hence 
the summary “mostly good.” (W.N.W.). 

★ ★ ★ 

ANTONIO CARLOS JOBIM, the com¬ 
poser of “Desafinado,” plays ‘The 
Girl From Ipanema,” “O Morro, ,, 
“Agua De Beber,” “Dreamer,” 
“Favejla,” “Insensatez,” “Corco- 
vado,” “One Note Samba,” “Medita¬ 
tion,” “Jazz Samba,” “Chega De 
Saurade,” “Desafinado.” Verve, 
Stereo. V8547. 

Interest: Bossa Nova. 

Performance: Authentic. 

Quality: Very good. 

Stereo: Separation emphasised. 

Anyone who saw the film ‘ ‘Black 
Orpheus” would be likely to remember 
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the hauntingly beautiful music of its 
soundtrack. The man who composed 
much of that music was Antonio Carlos 
Jobim, the same young Brazilian who 
composed “Desafinado” and most of the 
tunes on this new and very excellent 
disc from Verve. 

This disc features Jobim plus an All 
Star group playing in a style that has 
all the lightness, delicacy, depth of 
feeling and the characteristically long 
structure of the authentic Brazilian 
Bossa Nova. 

Technically, the disc is excellent, the 
emphasised stereo separation sounding 
well with Latin American rhythms. If 
you’re a Bossa Nova fan, this is one 
you shouldn’t miss. (K.W.J.) 

* * * 

SONGS EVERYBODY KNOWS. Car¬ 
men Cavallaro, Piano With Percus¬ 
sion. Stereo, Festival SFL-931340. 
(Also Available In Mono FL-31340). 

Interest: Melodic piano. 
Performance: Virtuoso. 

Quality: Excellent. 

Stereo: Unimportant. 

A warm fire, a good cup of tea and 
this new recording of Carmen Cavallaro 
is an excellent combination, before going 
off to bed. As you might imagine, this 
is just how I listened to it and liked 
it. 

With light, percussive backing, Carmen 
Cavallaro seems more fluid and rhythmic 
than ever, as he entertains with a pro¬ 
gram of old favourites: 

“You Made Me Love You,” “Peg O’ My 
Heart, “Wrap Your Troubles In Dreams,” 
“You’re In Love With Everyone,” “Sweet 
Lorraine,” “Nobody’s Sweetheart,” “I'll 
Be With You In Apple Blossom Time,” 


(Continued on page 98.) 



• AN EKCO-STYIUS 

"DI-FI" NEEDLE is the 
"GENIE OF THE GRAM"! 


® There's rare MAGIC IN 
an EKCO-STYLUS. 

® HEAR your Records come 
to life! 

® You buy "Record 

Insurance" when you buy 

an EKCO-STYLUS. 

Be "EKCO-WISE" — Don't 
compromise — INSIST on 
EKCO-STYLUS! 

Stocked by ail good Music 
Houses 


Use our Needle Clinic for 
free Advice 



95 






















IN HI-FI TAPE RECORDERS 


MODEL TR7.—New style! Advanced design! More features! 
Made by ns and sold to yon at Mannfacturer’s Prices. 


FREQ. RESPONSE 

30—18,000 c.p.s. at 7i i.p.s. 
30—12,000 c.p.s. at 31 i.p.s. 
+ or — 3DB. 

30—5,000 c.p.s. at 11 i.p.s. 
+ or—5DB. 

Latest 4-track Michigan 
heads. 



STEREO OUTPUT (Low level) 

2, 6 x 4 speakers. 
PARALLEL SWITCHING. 
4w. OUTPUT. 

IMPROVED VENTILATION. 
UP TO 16 HOURS 
PLAYING. 


PRICE: 4-TRACK £83/15/-; 2-TRACK £74/10/-. 

Price includes: Tape, empty spool, dynamic microphone, handbook. 


LOOK AT THESE FEATURES! 


© Piano key controls. 

© Pause button. 

(Foot control optional extra). 

© Digital counter. 

® Wow and flutter .15% at 7 1 /* i.p.s. 


© 3 motors (beltless system). 

© Weight: 30lb. 

© P.A. facilities. 

© Magic eye level indicator. 

• Signal/noise better than 43DB. 


© Superimposing switch. 

© 7in. spools with lid on. 

© Dimensions (with lid). 

16 x 7 x 13m. 

© Separate treble and bass. 


These recorders are available with 3rd head, track to track recording facilities, high level stereo 
output, echo effect. Prices on application. All recorders fully guaranteed. Ask for further details. 


MODEL TR5 

3 SPEED 7" SPOOLS 
DIGITAL COUNTER 
2 TRACK MODEL 

£46/10/- 

Choice of several colours 



LOOK AND COMPARE 


• BUILT in MIXER, a must 
for film enthusiasts. 

® 2 speakers, for extended 
bass response. 

© Superimposing. 

• Monitoring. 

© 3W output. 

• Response 40-10,000 c.p.s. 

• Magic eye level indica¬ 
tor 


© Fast forward and rewind. 

© Provision for Mic. and 
Radio P.U. inputs ext. 
speaker and ert. Amp. 
outputs. 

© Tone control. 

© Speed 3%in/sec. over 3 
hours recording. 

© Weight 191b. 

• Can be used as P.U. 
amplifier. 


MODEL TR6 


Incorporating the famous "TRUVOX" tapedecks 

NOW AVAILABLE IN STEREO, PRICE £135 


Including 2-dynamic mics., 2-12in speakers in portable carrying cases, 
plus tape and empty spool. 

• Built-in stereo mixer • 2 meter level indicators 

• 4-track mono operation. 



FREQ. RESPONSE: 

40-20,OOOcps at 7 1 ] I.p.s. 

40-12,OOOcps at 3> 4 i.p.s. 

• 3 SHADED POLE MOTORS. 

• INDEPENDENT SPEED 
CHANGE WHEELS. 

• INTERLOCKED PUSH 
BUTTONS. 

• PAUSE CONTROL. 

• HUB LOCKS TO LOCK 
TAPE-REELS. 

• AUTOMATIC STOP (optional 
extra). 


• TAPE POSITION 
INDICATOR. 

WOW AND FLUTTER: 
Better than .15% at 7’a I.p.s. 
Better than .2% at 3 1 * i.p.s. 

• BUILT-IN MIXER. 

• 2 SPEAKERS, 6 x 4ln. 

• 4W OUTPUT. 

• SEPARATE TREBLE AND 
BASS. 

• MONITORING. 

• P.A. FACILITIES. 

• STEREO OUTPUT. 


Tape speeds within plus or minus 1% of stated speeds. 
Size: 17*4 x 13> 4 * 7’ 4 ln. Weight: 321b Including lid. 


Price 02 gns. 

Dynamic microphone, freq. resp. BO-12,OOOcps. extra £5/15/. 


Cl a§sie R adio 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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IN HI-FI STCRCO COUIPMENT BY CLASSIC 


Based on Radio & Hobbies Playmaster No. 4 and Play- 
master 101 Amplifiers also the Milliard 10-10. All units 
have built in dual wave tuners. 


WRITE 

FOR 

FULL 

SPECIFI¬ 

CATIONS 









ALL 

UNITS 

FULLY 

GUARAN¬ 

TEED 


SPECIFICATIONS COMMON TO ALL UNITS: 

• Inbuilt high gain dual wave tuner with a frequency coverage of 550 to 1,600 K.C. on the broadcast band 
and 16 to 49 metres on short wave. • EM84 tuning indicator giving accurate tuning with ease. Two 
channel tone control stage with separate bass and treble controls. ® Input facilities with switching for 
external tuner—stereo pick-up—stereo or mono tape recorder for recording or play back. • Stereo reverse 
switch. • Calibrated dial scales available for all States showing main stations in large type with separate 
scale for short wave using two dial pointers. 0 Chassis is mounted in attractive and durable metal case 
finished in black with embossed control panel in black and silver with matching knobs. 


PLAYMASTER 
4 UNIT 

WITH TUNER 

• Output 8 watts per channel (16 watts). 

• Incorporating Ferguson grain oriented output 
transformers giving a response of 25 to 
18,000 cycles. 

• Valves, 4 6GW8, 12AU7, 6N8, 6AN7, EM- 
84, and two IN1763 rectifiers. 

AMPLIFIER AND TUNER, £51/15/-. 
WITH GARRARD AUTOSLIM 
STEREO CHANGER AND TWO 
MAGNAVOX 8WR SPEAKERS, 
£69/10/. 


PLAYMASTER 
101 UNIT 

WITH TUNER 

« Output 12 watts per channel (24 watts). 

• Incorporating Ferguson grain oriented output 
transformers giving a frequency response of 
20 to 25,000 cycles. 

• Valves 4 6GW8, 12AX7, 6N8, 6AN7, EM84 
and two 210 rectifiers. 

AMPLIFIER AND TUNER, £55/10/. 
WITH GARRARD AUTOSLIM 
STEREO CHANGER AND TWO 
ROLA 12PX SPEAKERS, £79/10/. 

ALL PRICES F.O.R. SYDNEY 


MELLARD 
10-10 UNIT 

WITH TUNER 

• Output 10 watts per channel (20 watts). 

• Incorporating Ferguson grain oriented output 
transformers giving a frequency response of 
20 to 25,000 cycles. 

• Valves 4 6WG8, 2 EF86, 6N8, 6AN7, EM84 
and two 210 rectifiers. 

AMPLIFIER AND TUNER, £58/10/. 
WITH GARRARD AUTOSLIM 
STEREO CHANGER AND TWO 
ROLA 12PX SPEAKERS, £82/10/. 


A COMPLETE HI-FI STEREO El 

SYSTEM FOR ONLY ... 9J g ns . w . om . 


UNIT STEREO PLAYMASTER AMPLIFIER No. 107 WITH PLAYMASTER TUNER 

Plus added features including EM84 tuning indicator giving accurate tuning 
with ease. Input facilities with switching for stereo or mono. Tape 
recorder for recording or play back, separate power switch, etc. 

SPECIFICATIONS 

• Output 4 watts per channel, (8 watts). 

0 Ferguson or A. and R. High fidelity output transformer. 

• Inbuilt tuner with the new EM84 tuning indicator. 

• Valves 2 6GW8, 12AU7, 6AE8, 6BA6, EM84 and 6V4. 

0 Supplied in self-contained case finished in black or grey baked enamel 

with control panel in black and silver with matching knobs. 

0 Switching and input facilities for pick-up or tape recorder, (stereo or 
mono.) 

0 Fully guaranteed. 

Plus the new Garrard Autoslim stereo changer, 2 Magnavox 8in speakers 
and 2 Magnavox electrostatic tweeters giving a frequency response of 30 to 
20,000 cycles. 

ic Radi© 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 





T07 AMP. & TUNER ONLY £41/10/ 
Wired and tested 


Class 
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BY THE SOUND OF IT... 


It's best to choose 



Price: Autochange, £5/5/-* 
Price: Transcription, £6/6/-* 



“DERAM” CARTRIDGE 


The revolutionary Decca 
“Deram’' ceramic cartridge is 
fitted with a diamond stylus for 
stereo or mono records. Trans¬ 
cription or Autochange models. 



DECCA “DERAM” 



UNIVERSAL TRANSCRIPTION ARM 


Specially designed for the “Deram” cartridges, 
this arm will improve the performance of many 
other pick-up heads. Precision construction. 

viscous damped. Price: Arm only, £8/19/6* 



DECCA PROFESSIONAL STEREOPHONIC PICK-UP 

This model combines the ffss Mark II stereo 
head and the professional arm. It is the latest 
refinement of a design that has established 

itself as the world's finest. Price: Complete. £50/3/9* 



DECCA “DERAM” ANTI-RUMBLE INTEGRATED PICK-UP 


A sensational development in pick-up design, 
the ARI arm achieves automatic attenuation of 
motor rumble. Supplied with the transcription 
stereo head, the ARI arm will accommodate 

the other Deram pick-up heads. Price: Complete, £15/5/6* 



DECCA MICROLIFT 



DECCA 

STYLUS 

CLEANER 

Suitable for use 
with any pick-up; 
helps to keep re¬ 
cords and stylus in 
excellent condition. 

Price: £1/19/6* 


Fit a Microlift and avoid damage to stylus and 
records. Gently and accurately the Microlift 
lowers the stylus onto the record at any point 
you choose . . . and just as.gently lifts it clear. 

Price: £2/3/3* 

Sole Australian Agent: 

BRITISH MERCHANDISING 

PTY. LTD. 

60 Clarence Street, Sydney. Telephone 29-1571 


Write for free des¬ 
criptive literature 
and name of your 
nearest Decca Dis¬ 
tributor who will 
gladly demonstrate 
this equipment. 



Retail prices throughout 
Australia; effective 1/4/64 


VARIETY FARE- Cont, 


“Are You Lonesome Tonight,” “Put 
Your Arms Around Me,” “Just A Girl 
That Men Forget,” “I Used To Love 
You,” “There’ll Be Some Changes 
Made.” 

Perhaps I should mention that the 
rhythms are temptingly danceable, as 
well as highly listenable. The quality is 
good, too, but the stereo doesn't contri¬ 
bute much to the final sound. After dll, 
it’s only one piano, with the percussion 
well back. 

Pleasant. (W.N.W.). 

★ ★ ★ 

VIENNA, CITY OF MY DREAMS. 
Anton Karas, Zither. Mono, Decca 
LK4541. 

Interest: Virtuoso zither. 
Performance: Superb. 

Quality: Excellent. 

The jacket notes tell how film pro¬ 
ducer Carol Reed more or less by acci¬ 
dent, heard Anton Karas playing his 
zither at a Viennese wine garden. Reed 
was fascinated by the sound and later 
hit upon the idea of using solo zither 
to provide theme music for his new 
film “The Third Man.” How successful 
was the experiment is now a matter of 
record and one only has to hear the 
first track to realise how intimate is the 
association between the zither, the Harry 
Lime Theme and “The Third Man.” 

Karas provides here no less than four¬ 
teen numbers, some solo, some subtly 
backed by distant strings, but all of them 
delightful: “The Harry Lime Theme,” 
“Nothing Doing,” “Drink, Brothers, 
Drink,” “Ottakringer March,” “In Grinz- 
ing,” “I'm Prater Bluhn Wider De 
Baume,” “Lili Marlene,” “Vienna, City 
Of My Dreams,” “Zither Man,” “Mei 
Matzleinsdorf,” “Mein Herz Binkerl 
Waltz,” “Liebes Wien Du Stadt Der 
Lieder Waltz,” “Met Muatterl War A. 
Wienerin Polka,” “The Cafe Mozart 
Waltz.” 

Well recorded technically, I 
thoroughly enjoyed every moment of this 
delightful disc. Recommended (W.N.W.). 

★ ★ ★ 

SONGS FROM THE GREEN HILLS— 
MORRISTON ORPHEUS CHOIR. 
Conductor Mr Eurfryn John, 
A.R.C.O., organ accompanist Miss 
Jennie Sims, L.R.A.M. Recording 
made at the Tabernacle, Morriston, 
Swansea, South Wales. Columbia 
12-inch stereo, SCX3500. 

Interest: Welsh male choir. 
Performance: Fine. 

Recording: Excellent. 

Stereo Quality: Excellent. 

An English friend of mine, a music 
lover, holds that the Welsh people are 
about the best singers on this earth. Just 
how true this is I don’t know, but I do 
know that I have never heard evidence 
to the contrary. And if such evidence 
should appear in the future, I’m pretty 
sure it won’t be the fault of the 
Morriston Orpheus Choir! A warmer, 
sweeter and more disciplined male choir 
I have yet to hear. 

On this disc they treat us to ten 
representative songs from their wide and 
varied repertoire. There is the stirring 
“Soldiers’ Chorus” from “Faust,” the 
“Chorus Of The Hebrew Slaves” from 
Verdi’s “Nabucco,” “Pilgrims’ Chorus” 
from “Tannhauser,” “Goin’ Home'’ 
(Dvorak, arr. Fisher), “Sound An Alarm” 
from Handel’s “Judas Maccabeus,” 
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THE SERIES “420” 


Elgar’s marching song “Zuti Zut! Zut!” 
and still more. 

The performance is really splendid. 
The voice parts and organ accompani¬ 
ment blend perfectly into a unity so 
vibr.ant tha* I’m sure both Aristotle and 
St. Thomas Aquinas would be behind 
me in mentally giving ticks for “Whole¬ 
ness,” “Harmony” and “Radiance.” What 
more could one ask? 

Technically the disc is of a very high 
standard. The level is perhaps a trifle 
down, but not to an extent which would 
cause embarrassment. The tonal and 
stereo balances are really fine. There 
was a slight whisper of treble break-up 
on my equipment, but it was very 
slight indeed. 

In two wonderfully expressive Aus¬ 
tralian words, then, this disc is un¬ 
doubtedly a “real beaut.” I’d better not 
forget to mention the cover, either — 
it’s got a “beaut” picture of the Orpheus 
Choir and the organ inside the Morris- 
ton Tabernacle. Wholeheartedly recom¬ 
mended! (J.R.) 

★ ★ ★ 

MASTERS OF THE GUITAR. Andres 
Segovia, playing compositions by 
Fernando Sor and Francisco Tar- 
rega. Festival 12-inch mono, FL- 
31271. 

Interest: Classic guitar. 

Performance: Top notch. 

Recording: Excellent. 

For those who need it, here is further 
evidence that, in the hands of a virtuoso, 
the classic guitar is among the most 
expressive of instruments. Segovia is the 
virtuoso — who else? — and the 
music is glorious stuff from two of the 
most ardent composers for the instru¬ 
ment. 

The pieces by Sor played are “Intro¬ 
duction and Allegro,” “Two Minuets: in 
A major and E major,” and “Four 
Studies: in A major, G major, B minor, 
A major.” Those by Tarrega are 
“Estudio Brillante,” “Marieta,” “Preludio 
No. 5,” “Preludio No. 2,” “Maria,” 
“Mazurka in G,” “Adeiita,” “Capricho 
Arabe” and “Recuerdos de la Alhambra.” 

Needless to say, the performance as a 
whole is most impressive for its incisive 
clarity of expression. 

The recording is of the highest 
standard, with low surface noise and 
negligible distortion. Nothing detracts 
from the enjoyment of Senor Segovia’s 
wonderful playing. (J.R.) 

★ ★ ^ 

BELAFONTE AT THE GREEK 
THEATRE. Orchestra and Chorus 
Conducted by Howard Roberts. 
Orchestral Arrangements by Hugo 
Montenegro. With Ernest Calabria 
(guitar), Jay Berliner (Guitar), John 
Cartwright (bass), Percy Brice 
(drums), Ralph MacDonald (per¬ 
cussion), William Eaton (clavietta). 
Recorded on August 23, 1963, at 
the Greek Theatre, Los Angeles. 
RCA Dynagroove stereo 2-disc set 
in presentation album, LSO-6009. 
Interest: To spare! 

Performance: Hypnotic. 

Recording: Excellent. 

Stereo Quality: The same. 

In the sleeve notes of this album, 
producer Bob Bollard suggests that it 
represents a portrait of an artist, in the 
process of creating. To this I must give 
my complete assent. In none of the 
previous albums have we been privileged 
with so deep and intimate an insight 
into the glowing personality of this 
wonderful entertainer. 

At times the intimacy of the portrait 


ir so great that you can easily find 
yourself becoming embarrassed—yet so 
great is the Belafonte appeal that any 
embarrassment soon fades, to be replaced 
by that warm glow of a truly memorable 
experience. 

Right from the start, the listener finds 
himself caught in Harry’s magic spell. 
As he and the chorus present each 
successive number with apparently 
greater ease and enjoyment than the 
last, one is transported through time and 
space to the Greek Theatre on the night 
of the recorded performance. And there 
you stay, right up to the end of the 
last modulation on side 4. 

The portrait is built up subtly all the 
time. A boyish chuckle, a wry comment, 
a short silence, a little bit of sentiment¬ 
ality . . . Slowly you are presented with 
a portrait of Belafonte the man, as well 
as Belafonte the artist. 

Aside from this (or is it?), the album 
presents a full and varied collection of 
Belafonte’s musical artistry. From the 
lyrical “Try To Remember” to the 
raucous “Contemporary Dance,” we have 
samples from the complete gamut. Some 
of the other titles are “Why ’N’ Why,” 
“Hoedown Blues,” “Merry Minuet,” and 
the final complete-side version of 
“Zombie Jamboree.” The latter demon¬ 
strates vividly the way in which Bela¬ 
fonte can hold the entire audience “in 
the palm of his hand.” And in writing 
the term “entire audience,” I am includ¬ 
ing the record listener. 

Technically, the album is superb. Con¬ 
sidering that most of it was recorded 
“live” in the open-air theatre, the clarity 
and tonal balance art amazing. A 
recording of which the Dynagroove en¬ 
gineers may be justly proud, from all 
aspects. 

Well! Having virtually “raved” myself 
to a standstill, I’ll say no more. In a 
nutshell—tremendous. (J.R.) 

★ ★ ★ 

MOONGLOW AND OTHER GREAT 
STANDARDS. Living Voices 
Arranged And Conducted By 
Ralph Hunter, Stereo, RCA Camden 
CAS-804. (Also available in Mono.) 
Interest: Popular vocal. 
Performance: Excellent. 

Quality: Good. 

Stereo: Normal. 

A choir of male voices, a choir of 
female voices and instrumental backing 
combine to make this a smooth, pleasant- 
sounding collection of popular numbers: 
“Moonglow,” “Solitude,” “Sentimental 
Journey,” “I Get A Kick Out Of You,” 
“My Funny Valentine,” “What Is This 
Thing Called Love,” “I’ll Get By,” 
“Nice Work If You Can Get It,” “I’ll 
Be With You In Apple Blossom Time,” 
“These Foolish Things.” 

The quality is good and the price is 
right so, if you have an inclination to 
sample Ralph Hunter’s “large iridescent 
choral orchestra,” this one is safe buy¬ 
ing. (W.N.W.) 

* * * 

THE CASCADING VOICES OF THE 
HUGO AND LUIGI CHORUS 
Wj&th Brass. Stereo Dynagroove, 
RCA LSP-2789. (Also Available 
In Mono.) 

Interest: Melodic vocal. 
Performance: Excellent. 

Quality: Good, 

Stereo: Normal spread. 

If you’re in the market for a good 
popular choral disc, and don’t mind the 
few shillings extra that it will cost over 
the Camden disc above, this new Hugo 
and Luigi release has the advantage 


Radio, Television & Hobbies, August, 1964 



With facilities for 
recording and play back, and 
incorporating 4 separate amplifiers 
for maximum versatility. 


What the Series “420” will do: 

1. Mono records and plays back with 
continuous monitoring on either 
channel. 

2. Stereo records and plays back with 
continuous monitoring on both 
channels. 

3. Plays back four-track pre-recorded 
material (Model 424 only). 

4. Plays back on one channel whilst 
recording on the other. 

5. Re-records from one track to the 
other. 

6. Whilst re-recording, permits addi¬ 
tional material to be super-imposed. 

7. Permits instant comparison of 
recorded signal with input signal. 

8. Permits the introduction of echo 
effects. 


Here, for the first time, is an instru¬ 
ment so versatile that it is difficult to 
conceive a need that cannot be instantly 
satisfied. Ferrograph Series 420 is the 
result of a close study of user require¬ 
ments based upon a comprehensive 
survey in which several thousand Ferro¬ 
graph users took part. The advanced 
standard of performance once again 
demonstrates Ferrograph's mastery of 
the art of tape recording. Write for 
details of the two models 422U and 


424U, . . also the 
422U — 424U . . . 
5AN . 


manual Series 5. 

. £.247 3 

. £220 13 


6 

6 


SOLE AUSTRALIAN AGENT: 

Tape Recorders 

PTY. LTD. 


60 Clarence Street, Sydney 
Telephone 29-1571 

Please send me. free and post free, full a 
details of Ferrograph Series 420 and 5. | 

| Name .. .. 

| Address ..... 
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12 TRIAXIOM 212C 


15" AUDIOM 80 


18" AUDIOM 90 


Whether monophonic or stereophonic, sound reproduction without High 
Fidelity is like a picture without colour. Goodmans High Fidelity range 
gives you the choice of the perfect loudspeaker equipment for every 
purpose and budget. 


8' AXIETTE 8 

6w. (12w. U.S.A.) 
40-15,000 c/S. 

8 TWINAXIETTE 8 

6w. (15w. U.S.A.) 
40-18,000 c/s. 

8 TRIAXIOM 8 

6w. (15w. U.S.A.) 
40-20,000 c/s. 


10“ TWINAXIOM 10 

lOw. (20w. U.S.A.) 
40-18,000 c s. 

10 TRIAXIOM 10 

lOw. (20w. U.S.A.) 
40-20,000 c/s. 

10' AXIOM 80 

6w. (12w. U.S.A.) 
20-20,000 c s. 


10' AXIOM 10 

lOw. (20w. U.S.A.) 
40-15,000 c/s. 


12 AXIOM 201 

15w. (30w. U.S.A.) 
30-16,000 c/s. 


GOODMANS 


12 AXIOM 301 

20w. (40w. U.S.A.) 
30-16,000 c s. 

12" TRIAXIOM 212C. 

15w. (30w. U.S.A.) 
30-20,000 c/s. 

12' TRIAXIOM 612C. 

20w. (40w. U.S.A.) 
30-20,000 c/s. 

12' AUDIOM 51 

15w. (30w. U.S.A.) 
Fundamental Resonance: 
35 or 75 c/s. 


12' AUDIOM 61 

20w. (40w. U.S.A.) 
Fundamental Resonance 
35 or 75 c s. 

15 AUDIOM 80 

25w. (50w. U.S.A.) 
Fundamental Resonance 
30 or 60 c s. 

18 AUDIOM 90 

50w. (lOOw. U.S.A.) 
Fundamental Resonance 
40 or 60 c s. 


GOODMANS INDUSTRIES LIMITED., 

Axiom Works, Wembley, Middlesex, England. 

Sole Australian Agents: BRITISH MERCHANDISING PTY., LTD., 

60, Clarence St., Sydney, N.S.W. Telephone: 29 1571 (3 lines). 
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of the latest recording techniques — 
sound that is a trifle more expansive, 
a touch of reverberation and somewhat 
greater exploitation of the stereo. The 
instrumental backing, for good measure, 
is very smooth, very well integrated 
into the vocal lead. 

“Me And My Shadow,” “Fly Me To 
The Moon,” “Time On My Hands,” 
“All Alone,” “When You’re Smiling,” 
“Are You Lonesome Tonight?,” “I 
Left My Heart In San Francisco,” 
“Autumn Leaves,” “April Showers,” 
“Seventeen,” “I’m Always Chasing Rain¬ 
bows,” “Girl Of My Dreams.” 

In short, smooth, tuneful and pleasant. 
(W.N.W.) 

★ ★ ★ 

WE GIVE A HOOT! The Womenfolk 
and The Villagers. Recorded “live” 
at a Hootenanny in the famous Ice 
House in Pasadena. RCA “Dyna- 
groove,” Stereo. LSP-2821. 

Interest: American Folk Music. 
Performance: First class. 

Quality: Excellent. 

Stereo: Separation emphasised. 

The Womenfolk are a group of five 
who, until they were organised by Gil 
Garfield and Perry Botkin, jun., were in¬ 
dividually well known as folk-singing 
soloists in the coffeehouses of America. 
As a group they are well integrated and 


times and places, but it might be said 
that the quality is never less than “quite 
good” and, for some tracks, it could be 
classed as excellent. (K.W.J.) 

^ ^ ^ 

COUNTRY MUSIC HOOTENANNY 
with Cousin Herb Henson featuring 
Country Music’s Greatest Stars! 
Capitol, Mono. T2009. 

Interest: American Western folk 
music. 

Performance: Enthusiastic. 

Quality: Excellent. 

Cousin Herb Henson is a popular 
figure in the American Country and 
Western music scene and this recording 
was made at a big “Hootenanny” held in 
the Bakersfield (California) Civic Audi¬ 
torium to celebrate the tenth-year anni¬ 
versary of his “Trading Post” TV show. 

The 19 tracks on the disc feature such 
well-known performers as: Rose Maddox, 
Buddy Cagle, The Kentucky Colonels, 
Johnny Bond, Joe and Rose Lee Map- 
his, Roy Clark and Glen Campbell. The 
numbers are all popular American folk 
songs, although they may not be so well 
known in this country. 

In many numbers the audience are 
encouraged to participate and, in fact, the 
overall sound on the disc could be de¬ 
scribed as swinging, exiting and enthusi¬ 
astic. If you fancy this type of music 


their sound could best be described as Y ou could do much worse than give this 
“different.” disc a listen. Quality-wise the disc is 

The Villagers are two boys and two generally very good, particularly for a 
girls who comprise an interesting mix- “live” recording. (K.W.J.) 


ture of four different types of folk sing¬ 
ing, coming as they do from four 
different regions of the U.S.A. Each 
member of the group has a solid founda¬ 
tion of classical training to add sinew to 
fine individual talent. 

The Womenfolk are featured in six 
well-known folk song favourites on side 
one of the disc while side two features 
The Villagers singing five “oldies.” The 
sixth track is “Down By The Riverside” 


★ ★ ★ 

I’LL SEE YOU IN MY DREAMS. 
Mario Lanza, Vocal With Orchestra. 
Electronically Reprocessed Stereo, 
RCA LSC-2720. (Also Available In 
Mono.) 

Interest: Lanza devotees. 
Performance: Characteristic. 

Quality: Clean. 

Stereo: Of no significance. 


195-era, RCA have come up with 
material for another Lanza album, dis¬ 
tinct from anything that has been 
released thus far. It comes from a period 
when Lanza’s popularity—and voice— 
was near its peak and, for devotees, 
anyway, there is the advantage of a 
personal, spoken introduction to several 
of the brackets. 

The dramatic impact of the artist is 
evident, but so also are the characteristic 
Lanza mannerisms—the sobs, the glides, 
the tensions and the disturbingly off- 
pitch notes. Fortunately, on this parti¬ 
cular disc, the mannerisms are less 
numerous and it is well worth considera¬ 
tion if you want a memento of a very 
popular singer. 

In predominantly light - hearted, 


and features both groups plus enthusiast- 

1C audience participation. The perform- I 

ance of both groups is spirited and 
authentic and should please those with a 
liking for the folk music idiom. 

RCA have apparently gone to some 
trouble to secure a good “live” sound 
quality with the emphasis on separation 
in the stereo effect (K.W.J.) 

★ ★ ★ 

DIAMONDS BY THE DOZEN- 

COUNTRY STYLE. RCA, Stereo. 

LSP-2668. 

Interest: Variety in folk singing. 

Performance: Generally good. 

Quality: Variable. 

Stereo: Variable. 

There was a time — as recent as the 
late 1950s — when “country style” folk 
music was derided as corny and the 
people who made the music were known 
as “hillbillies.” Times have changed, 
however, and this music has been “dis¬ 
covered” by the city dwellers and has, 
in fact, become big business. 

In this latest disc by RCA we have a 
mixed bag of 12 numbers which are 
long time country-music favourites play¬ 
ed and sung by performers who are all 
well known in the field. Included are 
such evergreens as “The Wreck Of The 
Old 97” by Eddy Arnold, “Steel Guitar 
Rag” by Chet Atkins, “You Are My 
Sunshine” by Gene Autry, “Down In 
The Valley” by The Browns and “Siigar- 
foot Rag” by Porter Wagoner. 

The audio quality and stereo effect 
of the disc is somewhat variable, as one 
might expect from tracks cut at various 
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If you wont 

STERE# 

EQUIPMENT 

You'll deal better with 

H.B. RADIO PRODUCTS 

Cabinets for equipment and speak¬ 
ers AT FACTORY PRICES are avail¬ 
able from stock or we'll make to 
your order. 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis— 
players—speakers—tape decks. 

AUGUST SPECIALS 

Hill Util mi 

MAGNAVOX 8WR speaker 
(f.c. 30-15,000 c.p.s, voice coil 2.7 
or 15 ohms) and 1.9 cubic feet re¬ 
flex cabinet. £14/10/-. 

WHARFEDALE GOLDEN 10 
or Goodmans Twinaxiom 10 
speaker and 3 cubic feet reflex 
cabinet. £28/10/-, including 
packing. 

Cabinets are made of 2 in ply to 
speaker mfrs. design. All colours. 
First-class lacquer finish. 

“Make-It-Yourself” cabinet kits 
to suit all speakers, from £5 for 
8in. 

Stereo Amplifier, 8 watts, with 
two 8WR speakers and Monarch or 
Garrard stereo-monaural changer- 
player, £34. 

Stereo Amplifier. 10 watts, separ¬ 
ate treble and bass, two 8WR 
speakers and Dual 1007A Stereo- 
monaural player. £49/16/-. 

8 Element TV Aerials. Highly 
efficient and designed for weak sig¬ 
nal areas, for receiving stations as 
follows. All capital cities, £5/5/-; 
Ballarat, Goulburn, Valley, Can¬ 
berra, Rockhampton, Townsville, 
£5/15/; Darling Downs and N.E. 
Tasmania, £5; Central Tablelands 
(N.S.W.) and Bendigo, £6/15/-; 
Latrobe Valley, £4/10/-. 

iiiiiip mm 

Write for Stereo Catalogue 

H.D. RADIO PRODUCTS 

Manufacturers of Quality Radio 
and Radio Furniture for 33 years. 

103-105 Catherine Streep 
LEICHHARDT, SYDNEY. 
Telephone: LM5580. 


CHOOSE THE BEST- IT COSTS NO MORE 




RESIH CORE SOLDERS 

for reliable connections 


0. T. LEMPRIERE & CO. LIMITED. Head Office: 27-41 Bowden Street, Alexandria, N.S.W. 
tmd at Melbourne • Brisbane • Adelaide • Perth 
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USE SARLON the only grille fabric 
scientifically woven to ensure 
PERFECT SOUND REPRODUCTION AT 
ALL FREQUENCIES 


Follow the lead of Australia's 
TV & Stereogram Manufacturers 


me new 


glamorous range 
in a variety of 
patterns & textures 


★ In easy-to-apply, ready-cut packs. 


SARLON INDUSTRIES PTY. LTD 


47 McEvoy Street. Waterloo, N.S.W. 



FI-CORD 


World Renowned 
PORTABLE 
Battery/Mains 
RECORDER 


Leading broadcasting and television stations 
use the FI-CORD 202 because it’s compact, 
reliable and efficient. This versatile recorder 
weighs only 631b . . . and completely satis¬ 
fies the professional user as well as the en¬ 
thusiastic amateur. True high fidelity re¬ 
cording and all the features of a full-size 
recorder are incorporated in FI-CORD 202; 
recently the FI-CORD 3-channel mixer was 
added to the FI-CORD accessories. All these 
extra features make the FI-CORD 202 better 
than ever! 


SPECIFICATIONS: 


• Frequency response: at 7 1 * i.p.s.: 50-12,000 c/s plus/minus 3 d.b.; 
at 3*4 i.p.s.: 50-8.000 c/s plus/minus 3 d.b. • Noise level: 50 db weighted 

• Erase frequency: 60 Kc/s ft Back-wind: 1*2 minutes at 7'z i.ps. for 
4in spool of long-play tape • Forward-wind: 2’a minutes at 7’z i.p.s. for 
4in spool of long-play tape • Input: Less than .2 mV at IN socket for 
fully modulated tape ft Output: Maximum 1 V at OUT Socket; this will not 
fall below ,8V when loaded with 100 ohms ft Loudspeaker: Built-in 3in. 
Output—180 milliwatts • Direct line recording: Voltage required to load 
tape to standard level—0.2 mV ft 2 speeds: 7’a and 3 3 4 i.p.s. ft Standard 
4in spools • Fast forward and fast rewind • Manual and automatic volume 
control ft Built-in loudspeaker • Extension speaker output socket • Remote 
control facilities ft Safety record switch ft Easy-load battery cassettes 
ft Battery warning lamp ft Mains input ft Tape counter. 


Australian National 
Distributors: 


Simon Gray Pty. Ltd. 


28 Elizabeth Street, Melbourne. Tel.: 63-8211 63-8166 
26 Ridge Street, North Sydney. Telephone: 92-3890 
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romantic vein, the titles are: “With A 
Song In My Heart,” “Among My 
Souvenirs,” “Marcheta,” “Memories,” 
“Ah! Sweet Mystery Of Life,” “I’ll Be 
Seeing You,” “Cosi Cosa,” “Lady Of 
Spain,” “La Spagnola,” “When Day Is 
Done,” “The Best Things In Life Are 
Free,” “I’ll See You In My Dreams.” 

Technically, RCA engineers have done 
a good job in transcribing the songs 
from the original medium, leaving little 
fault to find in terms of general quality 
or noise level. However, the electronic¬ 
ally reprocessed stereo contributes little 
to the end result, the “stereo” being 
more a matter of labelling than other¬ 
wise. (W.N.W.) 

★ ★ ★ 

AT THE .PALACE, Danny Kaye, Mono, 

Universal Record Club UM443. 

Interest: The Danny Kaye genius. 

Performance: Terrific. 

Quality: No complaints. 

Prompted, as much as anything by 
Danny Kaye’s current television show, 
I picked this one out of the Universal 


Record Club’s latest “News Review.” 

And what a happy choice it turned 
out to be—and this is not a trite phrase! 
As a keepsake recording of an enter¬ 
tainment genius, it could hardly be 
bettered. 

In top form for his appearance at 
the New York Palace Theatre, Danny 
turns on a show which, at one time, 
displays his rare vocal gifts and bubbles 
over with fun. Mixed up in the flow 
of vocal gymnastics, which are uniquely 
Danny Kaye, there are snatches of fami¬ 
liar intonation which keep the listener 
guessing as to who is being spoofed 
now. 

The titles: “Anatole of Paris,” “The 
Peony Bush,” “Ballin’ The Jack,” 
“Madame, I Love Your Crepe Suzette,” 
“Mad Dogs And Englishman,” “I’ve Got 
A Lovely Bunch Of Coconuts,” “I 
Belong To Glasgow—Good Old 149— 
Tchaikovsky,” “Lobby Number,” “Hula 
Lou,” “Triplets” and “Not Since Nine¬ 
veh.” 

One I enjoyed; one I can recommend. 
(W.N.W.) 


I THIS MONTH S POPULAR JAZZ j 


AL HIRT with his All Stars in New 
Orleans. “After You’ve Gone,” “It’s 
A Sin To Tell A Lie,” “Over The 
Waves,” “Floatin’ Down To Cot¬ 
ton Town,” “Toot Toot Tootsie 
Goodbye,” ‘“Loveless Love,” 
“While We Danced At The Mardi 
Gras,” “Breeze.” Coral, Stereo. 
SCL-931,332. 

Interest: Dixieland jazz. 
Performance: Spirited. 

Quality: Good. 

Stereo: Good spread. 

This disc was cut in 1957 for release 
on an independent label some three years 
before A1 Hirt became the “name” musi¬ 
cian he is today. His recent releases are, 
of course, quite well known but at the 
time this disc was cut he was just an¬ 
other musician working the clubs — 
Dan Levy’s Pier 600 Club in 
New Orleans, as a matter of fact. 

Those enthusiasts who criticise Al’s 
recent playing as being “insincere” and 
“fussy” might do well to give a listen to 
this earlier recording. Personally I have 
never found Hirt guilty of these defects 
but this disc does have a certain sim¬ 
plicity and an obvious feeling for the 
dixieland idiom which is unmistakable. 

If I have any criticism to offer it would 
be on Al’s playing of “After You’ve 
Gone.” On this track he seems guilty of 
repetition but I feel it may have been 
due to lack of inspiration, and not an 
“insincere” approach to jazz. 

The audio quality of this disc is 
slightly short of today’s best standards 
but it is still, nonetheless, quite good. 
The stereo could best be described as 
“straight.” (K.W.J.) 

★ ★ ★ 

GLENN MILLER ON THE AIR, Vol¬ 
ume One and Two (of a 3-volume 
series)* RCA, Electronically Repro¬ 
cessed Stereo. LSP-2767, LSP2768. 

Interest; Nostalgic. 

Performance: Exemplary. 

Quality: Good—for its day. 

Stereo: A good imitation. 

If there is one single factor which 
makes the music of Glenn Miller stand 
out from the other swing bands of the 
30’s and 40’s, it is the wonderful style or 
“sound” which he created for his band. 


It is now just 20 years after Glenn’s 
tragic death and we are still being treat¬ 
ed to “I Remember Glenn Miller” and 
“Operation Glenn Miller” revivals by 
contemporary bands. It takes more than 
just a passing fad to stand that test of 
time. 

The numbers on these discs 
were recorded “off the air” during the 
years 1938 to 1941 when Miller was at 
the peak of his career — at least in 
my opinion. They are all excellent 
examples of the Miller style and include 
such favourites as “Yes, My Darling 
Daughter,” “Slumber Song,” “A Night¬ 
ingale Sang in Berkley Square,” “I Don’t 
Want To Set The World On Fire,” 
“When Paw Was Courtin’ Maw,” “Oh, 
Baby,” “I Know That You Know,” and 
20 others. 

The discs suffer the common faults of 
surface noise and restricted frequency 
response one might expect of a disc from 
the 40’s, but RCA have done an excellent 
job of reprocessing and the stereo effect 
is a fine imitation. If you like Glenn 
Miller I don’t think the quality will be 
a problem. (K.W.J.) 

★ ★ ★ 

OPERATION BENNY GOODMAN, 
Nobuo Hara and his Sharps and 
Flats plus — The All Stars. “Let’s 
Dance,” “Airmail Special,” 
“Stompin’ At The Savoy,” “Mem¬ 
ories Of You,” “Don’t Be That 
Way,” “King Porter Stomp,” “Bugle 
CaH Rag,” “Rose Room ” “China 
Boy,” “Sing, Sing, Sing,” “Goodbye.” 
Festival, Stereo. SFL-931,268. 
Interest: Big band jazz. 

Performance: Very good. 

Quality: Excellent. 

Stereo: Specially arranged. 

For this recording the Sharps 
and Flats have obviously set out to pro¬ 
duce a carbon copy sound of the Benny 
Goodman Orchestra which was right¬ 
fully famous in the late 30’s. After a 
careful listening to the disc I would say 
that their attempt is highly successful. 

Their clarinetist for the disc was Kita- 
mura Eiji and, from the first number, 
it is highly apparent that he has done 
a lot of listening to Goodman’s early 
playing in order to produce a sound so 
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like the master’s. Other sidemen (not 
named in the jacket notes) produce 
sounds remarkably like those of Lionel 
Hampton, Gene Krupa, Teddy Wilson 
and Harp' James. 

Technically the disc is really good, 
as are most of these Japanese King 
records. The stereo varies between 
emphasised separation and what might 
be called a “normal” spread. If you are 
looking for an up-to-date version of that 
wonderful Goodman sound of the 
thirties, then I can heartily recommend 
this one. (K.W.J.) 

★ ★ ★ 

STATEMENTS: THE MILT JACK- 
SON QUARTET. “Statement,” 
“Slowly,” “A Thrill From The 
Blues,” “Paris Blues,” “Put Off,” “A 
Beautiful Romance,” “Sonnymoon 
For Two,” “The Bad And The 
Beautiful.” Universal Record Club, 
Mono. UJ-561. 

Interest: Modern Jazz. 

Performance: Thoughtful. 

Quality: Excellent. 

This disc was reviewed from 
the Impulse label in the January, 1963, 
issue of “R TV and H” and the feelings 
expressed at that time still apply. At the 
record club price it is a particularly good 
buy. (K.W.J.) 


BIG TAPE BARGAIN 



400ft. CLARITY TAPES 


Post free anywhere dlfffc if 

in Australia only B each 

Perfect Hi-Fi recording is assured 
with CLARITY Magnetic Recording 
Tapes. Manufactured to the highest 
technical standards. Guaranteed to 
operate on any machine that takes 
V 4 " tape. Reel size 3Y4". (Splicing 
instructions and recording details 
included.) 

Save money — buy in quantity 
5 reels —£4/10/- ® 10 reels —£8/-/- 
Money-back guarantee if not satisfactory 


MAIL COUPON TO 


JOHN CARR & CO. PTY. LTD. 

Box 39, Haymarket, Sydney 

Send me [1] [5] [10] tape(s) 

My Cheque (or Postal Note) enclosed for £- 

Name----- 

Address...-- 

City or Town__State-- 

322 CT.4 
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BATTERY CHARGER KITS .... 39'- 

English 240 v. Mains Transformer, English selenium rectifier, 
wiring diagram — to make a splendid battery charger for 3 volt, 
6 volt, 12 volt botteries. Charges at 2J amps. All brand new! 
ENGLISH TRANSFORMER AVAILABLE SEPARATELY 24/6 
Gives 17 v., 9 v., 5 v., ot 2i omps. from 240 v. AC mains. 
21 AMP. HEAVY DUTY SELENIUM RECTIFIER 14/6 
For 17 v.. 12 v., 9 v., 5 v., 3 v., use. New! 


SELSYN MOTORS 

(Synchro Motors) 

£7'I O'- 

Made for the R.A.F. at tre¬ 
mendous cost by "British 
Thompson Houston". England. 
For 240 bolt AC 50 cycle use. 
Input 240 volt AC 50 cycle. 
Output 50 volt 50 cycle. To 
indicators and other mechanisms 
10 ft. lb. torque. (Can be geared 
for additional torque.) Unit is a 
master and thus can be used as a 
master or slave. 

Brand new in sealed 
cartons. 


Terrific R.A.F. Purchase! 

AIRCRAFT ELECTRIC 
MOTORS 22/6 

3,000 r.p.m, cont. duty for 12 or 
24/32 v. DC. Fully ball bearing 
and brand new in cartons. Ideal 
for car fans, small blower 
motors, model motor, etc. 
Govt, cost £8. 

5 inch, 3 bladed plastic fan to 
suit. 

5/11 

Rheostat to accurately control 
RPM of motor from 0-3,000. 

4/M 


Famous E.M.I. TRANSFORMERS 65/- 

Brand new! These were made for the British Admiralty, are tropical- 
ised for indefinite storage. Primary 10/0/200/220/240. Secondary 
300/0/300 volts at 150 MA. 6.3 v. at 3 amps, and 5 v. at 3 amps. Govt, 
cost £20. 


English 'Sperry' Transformers 25/- 

Brond new. Primary 0/200/210/220/230/240/250 volts. 
Secondary 6.3v. at 3 amps and 6.3v. at 3 amps. 2v. at 1 omp. 


“NIFE” BATTERIES 8/6 

Mode at tremendous cost for the R.A.F. "Nickel-Iron" spill- 
proof, leakproof, lost forever. 3 A.H. 11 volt. Size 31 inches, 
1 inch. Couple together for any voltage. Terrific for spotlights, 
rifle shooting, lomps, bells, flash equipment, etc. 


ALARM BELLS 35/- 

A direct purchase from the British Govt. Extremely loud. 
Sealed in metal case 6 inches x 4 inches. For 6 v. or 12 v. use. 
Brand new! Govt, coat £8. 


MONEY BACK GUARANTEE 

Completely guaranteed! If not satis¬ 
fied with your purchase — just return 
the goods and benefit from our 
“GILT-FDGE” GUARANTEE. 



WRITE FOR A FREE 24pp. 
CATALOGUE OF CLOTHING, 

CAMPING, TECHNICAL GOODS. 

Please add sufficient 
freight—any excess re- / 
funded. Advise nearest / 
railhead or P.O. / 


A Super Special ! 


TINY ENGLISH SUPER-SENSITIVE 
CONCEALABLE MICROPHONES 9/6 

Originally made for hearing aids. Size I inch x 
1 inch. Extremely sensitive. 10,000 ohm dynamic. 
Can also be used as miniature speaker. Use for 
tape recorders, guitars, etc. At a fraction of their 
original cost. Brand new! 


“English Electric” 240v. A.C. Mains 

'/4h.p. ELECTRIC MOTOR 


Save over £8. Big English manufacturer's 
purchose. These are fully ball bearing, totally 
enclosed electric motors mode in England by 
this famous maker. Complete with condenser 
for storting under lood—have a shaft at both 
ends. Condenser alone worth £2/10/- 
Absolutely brand new ! 

List Price £14 


£5'19'■ 




Special British Army Purchase! 

“Smiths” ENGLISH 
AIR COMPRESSORS 

Up to 2001b. per sq. inch. 3 cubic ft. per 
minute ot 500 to 750 RPM. Complete with 
oil reservoir. 5" pulley. Units are brand new 
in cose. Ideal for farm, factory, home work¬ 
shop. Completely guaranteed 3 months. 

Govt. Cost £25. 


£ 8 / 10 /- 


AIRCRAFT LINEAR ACTUATORS . 95/- 

by "Rotax". Has 24/32 v. DC electric motor. Drive 
shaft travels 3 inches in either direction in 15 seconds. 
Has torque of over 100 lbs. in cither pull or push. Overall 
length open 14 inches. Govt, cost £45. 


2 AMP. MODEL CONTROL POWER PACK . . . 45/- 


A complete kit—mains transformer, 
rectifier and smoothing condenser. All 
the components to make a splendid 
12 volt, 2 amp. power pack for model 
control, charging, etc. Supplied with 
full wiring instructions. 



3 ohm AIRCRAFT RHEOSTATS 14/6 

For 6 or 12 volt use. Originally meant for controlling windscreen 
wioers on aircroft. Will hondle to 4 omps on 12 volt. Incorporates 
on/off switch. Unit is sealed. Ideal for toy trains, etc. 


U.S. NAVY RELAYS—12 volt 50 ohm—2 make and for 2 circuits— 
Beautifully made—Silver Contacts. New 15/- 



Save up to 9Q°/o on GOVERNMENT SURPLUS 

& other barga 

ins 



'Tf.au Influence Others 
With Your Thinking! 


ulous accomplishments of mind by the ancients are 
now known to he fact—not fable. The method 
whereby these tilings can be intentionally, not acciden¬ 
tally, accomplished has been a secret long cherished 
by the Rosicrucians—one of the schools of ancient 
wisdom existing throughout the world. To thousands 
everywhere, for centuries, the Rosicrucians have 
privately taught this nearly-lost art of the practical 
use of mind power. 

The Rosicrucians (not a religious organization) in¬ 
vite you to explore the powers of your mind. Their 
sensible suggestions have caused intelligent men and 
women to soar to new heights of accomplishment. 
They will show you how to use your natural forces 
and talents to do things you now think are beyond 
your ability. Use the coupon below and send for a 
copy of the fascinating sealed free book, “The Mastery 
of Life,'* which explains how you may receive this 
unique wisdom and benefit by its application to your 
daily affairs. 


Try it some time. Concentrate intently upon another 
person seated in a room with you, without his noticing 
it. Observe him gradually become restless and finally 
turn and look in your direction. Simple—yet it is a 
positive demonstration that thought generates a mental 
energy which can he projected from your mind to the 
consciousness of another. Do you realize how much 
of your success and happiness in life depends upon 
your influencing others? Is it not important to you 
to have others understand your point of view—to be 
receptive to your proposals? 

How many times have you wished there were some 
way you could impress another favourably— get 
across to him or her your ideast That thoughts 
can he transmitted, received and understood by others 
is now scientifically demonstrable. The tales of mirac¬ 


Address: Scribe T.K. L. 

The ROSICRUCIANS 

54 Customs St., AUCKLAND, N.Z. 


Scribe T. K.L. 

The Rosicrucians (AMORC) 

54 Customs St., AUCKLAND, N.Z. 

Kindly send me a free copy of the hook, “The Mastery of 
Life.” I am interested in learning how I may receive in¬ 
structions about the full use of my natural powers. 

Name . 

Address .... . 
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CLARITY TAPE 


INSTRUMENTS-WARBURTON FRANK! 

Messrs Warburton Franki Ltd. announce the release of a number 
precision instruments for laboratory use. Typical of the range are the ! 
electronic voltmeter and multi-pen recorder illustrated below. 

The etlctronic voltmeter is designed to 
measure true, RMS, average, or peak value*: 
of a wide range of voltages and waveforms 
and is manufactured by Messrs. Ballantine 
Laboratories of Boonton, New Jersey. 

The instrument — known as the model 321 
— is not limited to the measurement of 
pure sine waves to obtain the specified ac¬ 
curacy, but measures sine, distorted sine, 
complex, pulse or random signals, whose 
frequency components lie within the desig¬ 
nated frequency range. 

The instrument has a non-linear scale 
meter which is claimed to provide uniform 

resolution and accuracy in percent of indi- w 

cation over the entire length of the scale. 

claimed that advantage 

possible with a linear scale type meter. 

The sensitivity of the instrument is from 

300 microvolts full scale deflection to 300 ) 

volts full scale in a total of 13 switch i 

selected ranges. A decibel scale calibrated ._ . . . S 

from 0-10 allows readings from minus 80 n,f,cant Power from the source being meas¬ 
ured. plus negligible zero drift. 

Other instrument models available are} 
capable of recording up to six variables! 
simultaneously and with pen speeds (to or-t 
der) from 7.5 millimetres to 1200 milli- > 
metres per second or per hour. 

Any further inquiries on either of these} 
instruments or the wide range of precision \ 
equipment available should be directed tot 
Messrs Warburton Franki Ltd., of 307 Kent ) 
Street, Sydney. (K.W.J.). 
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Messrs John Carr and Co. Pty. Ltd. 
have recently announced the release 
on the Australian market of their 
‘‘Clarity” brand recording tape. 
The tape is available in standard, 
long play and double length on the 
popular reel sizes. 


The reel illustrated is 3 1-3 inches of 
double length tape (400ft.) and brief tech¬ 
nical specifications are as follows: Tape 
thienkess — less than 28 microns, tensile 
strength — greater than 2 kilograms; yield 
point — not less than 0.9 kilograms; elonga¬ 
tion — not greater than 0.3 per cent at one 
kilogram load: tape width— 6.25 plus or 
minus 0.05 millimetres; signal to noise ratio 
— greater than 50DB; print factor —at least 
52DB below track recording level after stor¬ 
age for 48 hours at 30 deg. C. 

The tape is produced from a special 
Tetoron film to which a formulation of 
oxide is applied. 

Further enquiries to Messrs John Carr 
and Co. Pty. Ltd., of 405 Sussex Street, 
Sydney. (K.W.J.) 


RICHARD ALLAN LOUDSPEAKERS 

Pictured below are two 12-inch loudspeakers, latest additions to a range of 
Richard Allan loudspeakers being handled by Messrs Radio Parts Pty. Ltd. 
Shallow, by reason of the ceramic magnet, and with a low natural cone 
resonance, the new speakers lend themselves to small enclosures. 

Of the two speakers illustrated, one is 
the full-range type CB12T, which has a 
natural cone resonance in the 30-35cps 


to plus 40db to be taken over the 13 range 
positions. An output jack, mounted at the 
re<ir of the instrument, allows the unit to 
be used as an amplifier of known sensitivity 
and gain if desired. 

Warburton Franki Ltd. have recently 
been appointed sole Australian distributors 
for the precision range of potentimetric 
multi-pen recorders manufactured by Rika- 
denki Kogyo Ltd., of Japan, and the re¬ 
corder illustrated is from this source. 

This particular instrument is a three chan¬ 
nel pen recorder equipped with three differ¬ 
ential amplifiers, each of which has a sen¬ 
sitivity of 10 millivolts per centimetre to 
100 volts per centimetre over four pre-set 
attenuator positions. Separate zero and span 
controls are provided for each channel. 

The instrument features a fast, push but¬ 
ton chart speed change with six speeds of 
30, 60 and 120 millimetres per second or 
per hour. The pen response time is quite 
fast at 0.5 second travel over full scale of 
250 millimetres. All solid state circuitry is 
used in a null balance potentiometer system 
that is extremely sensitive, drawing no sig- 


region and a quoted response from 25cps 
to 15Kc. Flux density in the air gap is 
12,000 lines per sq. cM and power rating 
8 (British) watts. 

The second speaker, CB12, is essentially 
similar but lacks the tweeter cone and has 
a quoted response from 25 cps to 5KC. 
It is intended for use in multiple systems. 

Both units are well made, the housing 
being of diecast metal with hammertone 
finish. Weight is 6\\b and depth 4i inches. 

Listening tests of the CB12T, with the aid 
of an audio generator, confirmed the manu¬ 
facturer’s claims in regard to frequency re¬ 
sponse, while average sensitivity over the 
range, subject to some variations in re¬ 
sponse, was about average for commonly 
used 12in loudspeakers. 

Accompanying data indicates that the 
CB12T can be used, if need be, in a padded 
enclosure of volume only 1 cu. ft. We did 
not have opportunity to check its perform¬ 
ance under these conditions but we did try 
it in the 2 cu. ft. enclosure devised for our 
Playmaster electronic organ. Performance 
with the organ was eminently satisfactory 
in a domestic setting while, given a little 
bass boost, it performed well also for re¬ 
cord reproduction. 

We summed up CB12T as an easy-to- 
use, “well-behaved” twin-cone speaker, 
worthy of consideration for a better-than- 
average domestic high fidelity sound system. 
The same remark would apply to the CB12, 


in its role as part of a multi-speaker system 
Retail prices are quoted as £27/4/ for 
the CB12T and £26/2/8 for the CB12. 
Normal discounts apply. 

In addition to the above, no less than 
10 other speakers are listed by the distri¬ 
butors, together 2 cross-over networks. 
(Radio Parts Pty. Ltd., 562 Spencer Street, 
Melbourne.) W.N.W. 
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NEW SHIPMENT! Quality Test Equipment 


FERGUSON TV 
BRIGHTENERS 

The two picture-tube heater voltage 
boosters or “brighteners” shown be¬ 
low have recently been released by 
Ferguson Transformers Pty. Ltd., 
of 331 High Street, Chatswood, 
N.S.W. One unit is intended for 
use with 70 and 90 degree tubes 
while the other is suitable for 110- 
114 degree types. 


The PF2210 is the 70-90 degree booster, 
having the auto-transformer built into the 
plug section, while the PF2215 is the 110- 
114 degree unit. The PF2215 has the auto- 
transformer separate from the small plug 
and socket and “potted” in a small metal 
can. 

Both units are completely wired, making 
all circuit connections between the plug and 
socket. The cathode lead is kept separate 
from the other leads to keep stray 
capacitance low and preserve picture detail. 
Both units step up the 6.3V heater supply 
to 8.5 volts and are rated at 0.6A. 

They appear to be well-made units, and 
would be a good choice for those wishing 
to extend the life of picture tubes which 
are “past their prime.” The PF2210 is 
priced at 40/8 retail, and the PF2215 at 
46/10 retail. (J.R.) 


ALIGNMENT 

TOOLS 


Pictured above are samples from 
the “Jabel” range of alignment 
tools, distributed to the trade 
houses by Watkin Wynne Pty. Ltd. 

WT5—A 7in tool, with a brass insert 
moulded in each end. One is a screwdriver 
blade to suit slotted cores or trimmers, the 
other slotted to fit all types of “spade end” 
stem cores. 

VVT6—A7in nylon tool for core align¬ 
ment. A $in long hexagonal spigot on one 
end suits the longest cores in general use. 
A small blade moulded on the extreme end 
suits slotted cores. The reverse end has a 
iin hexagonal follow through tip for align¬ 
ment of two or more cores. 

WT8—Is a 5in tool with a hexagonal 
socket to suit Philips trimmers. The reverse 
end has a 3/16in hexagonal, follow through, 
tip for core alignment. 

WT9—Also 5in, is designed for the 
miniature carbonyl and ferrite cores. One 
end has a phosphor bronze blade for the 
core with a through slot. A moulded screw¬ 
driver tip at the other end fits the miniature 
slotted cores. 

All are priced at 3/ each (tax exempt). 


LAFAYETTE HE-30 COMMUNICATIONS RECEIVES 
now available in SEMI-KIT FORM! 


T.AFAYETTE 

J§KgLJgg Division of Electron Tube S 

EMSS&Sfla Distributors Pty. Ltd. o 

AH Mail enquiries and Orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

15A WELLINGTON ST., 

WINDSOR, S.l, VIC., 51-6362. 


ELECTRONICS 

See the LAFAYETTE receivers and range 
of Test Equipment also at— 

E.T.D., 523 Old South Head Rd„ Rose 
Bay, N.SW 

TISCO AGENCIES, Overend and Hampton 
Sts, Wooloangabba, Q'land. 

MACK'S ELECTRONICS, 199 Rundle St., 
Adelaide, S.A. 


£61'5'- 

Complete with tubes 
inc. Sales Tax 
KT-320. 


Also available 
HE-30 Wired £73/5/. 


The famous HE-30 in money-saving semi-kit form. All major components ar e premounted 
and complete instructions make assembly a pleasure. • Tunes 550 KC to 30 MC in Four 
Bands (includes Broadcast Band) • Built-in ^-multiplier for Crowded Phone Operation 
O Calibrated Electrical Band Spread on Amateur Bands • Stable Oscillator and BFO for 
Clear CW and SSB Reception ® Built-in S-meter • Automatic Noise Limiter • 9 Tubes 
• 220-240VAS 50BC. 


REJUVENATOR 

TESTER £34/15/- 

• Checks and Corrects all TV Picture 
Tubes, including 110 degree types • Qual¬ 
ity Check indicated on large ^/j-inch 
meter • Leakage Check • Repairs Inter¬ 
element Shorts and Open Circuits • Re¬ 
juvenates all Cathode Ray Tubes • Port¬ 
able Leatherette Covered Case. 


TE-50 

TUBE TESTER £17/15/- 

• Checks new Compactrons, Nuvistors, new 
T-9 Types, 7-Pin and 9-Pin Miniatures, 
Octals, Lock-ins — over 1,600 different 
types • Tests for Cathode emission, shorts, 
leakage, filamont continuity • Portable — 
weighs only 61b • Fast-setting Slide 

Switches • Slide-out Tube Chart. 


TE-46 


CAPACITANCE—RESISTANCE 
ANALYSER £34/15/- 

• Capacitance Bridge Circuit measures 20 

mmf to 2000 mmf. • Checks opens, 
shorts, intermittents, power factor, leakage 
at rated voltage 0-600V. • Measures 

resistance 2 ohms to 200 megohms. • 
Determines turns and impedance ratios. 

• Magic-eye null indicator and meter, m 
Direct reading dial. • Invaluable tor the 

service workshop. 


ALL PRICES INCLUDE SALES TAX—ALL EQUIPMENT FOR 220-240 VAC. 


GRID DIP 
METER 


£22/7/6 


• Compact One-Hand Operation (vernier 
tuned) • Eight Ranges, 360 KC to 220 MC 

• Functions as a Grid Dip Oscillator, 
Absorption Wave Meter and Oscillating 
Detector • Complete with Fully Insulated 
Coils • 500 uA Meter • Built-in Power 
Supply for 220-240 VAC. 
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The tuner pictured below is a new 13-channel turret type recently re¬ 
leased by Manufacturers’ Special Products Pty. Ltd., of 47 York Street, 
Sydney. Designated as type TA1, it features independent pre-set fine 
tuning on each channel, and may be arranged to provide either con¬ 
centric or offset fine tuning spindles. 

The TA1 uses a 6ES8 as 
a cascode RF amplifier, 
and has an inbuilt aerial 
matching transformer de¬ 
signed for balanced 300- 
ohm line input. A 6HG8 
is used as the oscillator- 
mixer. The intended IF is 
36.875MC, but the pre-set 
fine tuning controls have a 
range of approximately 
plus and minus 3MC and 
the tuner can thus be 
matched to almost any IF 
amplifier strip. 

Supply voltages required 
are 6.3V for the heaters, 

200V for the mixer and 
oscillator and 150V for the 
RF amplifier. The tuner 
itself is 2.874in high, 2.467 
in. wide and 5.445in long, 
being 5.030in high includ¬ 
ing valves and shields and 
having the spindle extend¬ 
ed at the rear for power 
tuning unit coupling. 

Three holes are provided in the base plate 
for mounting by means of No. 6 self-tap¬ 
ping screws. 

Enquiries regarding the TA1 tuner should 
be directed to M.S.P. at the above address, 
or to trade suppliers. (J.R.) 


TACHOMETER 
By FERRIER 

Messrs Ferrier Electrical Instru¬ 
ments announce that they are able 
to supply the tachometer illustrated 
as either a completed unit or as a 
basic kit to be constructed per the 
articles in Mullard “Outlook” for 
October, 1963, or R. TY and H. 
of July, 1964. 


The instrument is attractively housed in a 
cast aluminium case with an attached swivel 
bracket for easy mounting on either steer¬ 
ing column or dash. The case finish is 
grey hammertone and the meter dial is white 
lettering on a black background. Alter¬ 
native scales of 0-7000 and 0-9000 RPM 
are available to order. 

Further enquiries about this, and other 
tachometers available should be directed 
to Messrs. Ferrier Electrical Instruments of 
45 Albany St., Crow’s Nest, N.S.W. 
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AUSTRALIAN MADB 

TRANSISTOR 

IGNITIONS 

Mark 11, 12, for all vehicles, com¬ 
plete. ready to instal. conversions. No 
delay, we have full stocks. £26/10/, 
freight paid. Please state model, 
make of vehicle. 

KIT SETS 

Everything for building your own 
Transistor Ignition, with circuit. 
£19/10/-, freight paid. 

TRANSISTOR PARTS 

Power Transistors. 15 amp, £2; 
Zener Diodes to suit. £2/10/-; Ballast 
Resistors, 1. 5 or 1 ohm, 12/6 ea.; 
Transistor Coil, £6/18/-, oil filled 
with separated high-tension lead. 
Silicon rectifiers, 18 amp, 200 PRV, 
35/- ea. (ideal for battery chargers). 
Insulated Distributor Point Kits, 12/6; 
QIK connect M and F Plugs and In¬ 
sulators, 6/- doz ea. All prices, post 
free. 

OIK-FIRE SYSTEMS, (14) 

917-919 Fores! Road 
Lugarno, N.S.W. 53-9377 


Be Paid What You 
are REALLY WORTH! 

Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL 

Journalism — Short Stories 

Writing tor Radio h TV 

Interior Decorating 

Etiquette & Entertaining 

Textiles 

Photography 

Mathematics 

General Education 

Dressmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders' Plan Drawing 
Mechanical Structural 
Surveying & Mapping 

ILLUSTRATING 

Still Life — Landscape 
Caricature & Cartoons 
Oil L Water Colour. 
Fashion Drawing 
Showcards & Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Typing 


Retail Management 
Commercial Managem't 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Architecture 
Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate & Quantities 
Roofing, Stoel Square 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting & Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 


Auto Mechanics 
Civil Engineer 
Production Managem't 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Sales & Marketing. 
Matric. or Leav. Cert. 
Intermediate Certificate 
Senior or Junior i b!i. 
C'wealth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exam 
Sloam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mech. Engrs. 
Inst. Diesel Engineers 
Shire Oversee'. Exa-n 
Engineers' Ins itution 

ADVERTISING 

Copywriting 
Commercial Art 
Adverr'g Inst. Aust. 


to INTERNATIONAL CORRESPONDENCE 
Depf. 526 SCHOOLS, 

SYDNEY: 400 Pacific H ! way Crow's Nesf. Tele.: 43.2121 
MELBOURNE: 234 Collins Street. Tele.: 63.7327 
BRISBANE: A.M.P. Building, Edward Street. Tele.: 2.6125 
ADELAIDE: T&G Building, King William St. Tele.: W.4I48 
PERTH: C’wealth Bank Building, 55 William St. Tele.: 21.7268 
NEW ZEALAND: Wellington, 182 Wakefield St.Tele.: 53.109 
send Free Book on . 


"Please 
NAME (Mr, Mrs, Miss) 
ADDRESS . 


AGE 


.STATE.Dept. 526 

OCCUPATION .PHONE.. 
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USB 


RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 

Phone 86-6465 


ESTABLISHED 1947 


OC35/AT1138A 

OC44/2N412 

OC45/2N410 

OC7072N215 


TRANSISTORS 


i 


. 32/6 
14/ 
14/ 
10 / 


OC71. 10/ 

OC74' 2N217S . . 11/ 
OC170/2N372 .. 17/6 

OC171/12N370 . 17/6 


SILICON RECTIFIERS 

OA210/1N1763 500 p.i.v. 500 Ma. .. .. 7/6 
A0211/AR800 800 p.i.v. 500 Ma. .. .. 19/6 


CRYSTAL DIODES 

IN21 Mixer UHF Freq. 3060 Me. 

1N23A Mixer UHF Freq. 9375 Me. 

7/6 each or 3 for £1 


GERMANIUM DIODES 


OA79 

OA81 


OA91 
1N34A4/6 each. 


COPPER WINDING WIRE 
Reels 

26 B & S Enamel 9/6 
28 B & S Enamel 12/6 
30 B & S Enamel 13/6 
33 B A S Enamel 15/6 
39 B A S Enamel 27/ 


4 ozs. 

16 B A S Enamel 9/6 
18 B A S Enamel 8/6 
20 B A S Enamel 9/6 
22 B A S Enamel 10/ 
24 B A S Enamel 10/6 


FERROCART POCKET 
MULTIMETER 

Model PT34 

■7. 300 uA movement. 

" •••■ AC and DC voltages: 

t « - - - - - - _ — 

- 



X X X T. 


0-10. 0-50. 0-250, 

0-500. 0-1,000c. 
Current ranges (mA) 
0-1, 0-100, 0-500 mA. 

_Ohms range: 0-100.000 

Size: 3V4 x 2v a x l Va inches. Complete with 
leads. 

PRICE 57/6 


MULTIMETER Model 200H 

20.000 ohms per v. d.c. 10.000 ohms per v. a.c. 

Specifications: 
DC volts: 0-5. 
25, 50. 250, 
500, 2,500. 
AC volts: 0-10. 
50, 100, 500, 
1 , 000 . 

DC current: 
0-50 uA.; 25, 
250 mA. 
Resistance: 0-60 
K ohms; 0-6 
meg. 

Capacty: 0.01- 
0.3 uF. (at 
AC 5v); 
0.0001 - 0.01 
uF. (at AC 
2S0v). 

Decibel: Minus 
20 db. plus 
22 db. 

Output range: 
0-10, 50. 100, 
500, 1,000. 
Battery used: 
UM3 1.5s, 1- 
piece. Dimen¬ 
sions: 314 x 
4>/z x 1*4 in. 

Complete with internal battery, testing-leads and 
prods. 

PRICE £5/12/6 Inc. tax. 



ALUMINIUM CHASSIS 

!$in x 3in x 2in. 6/3 

' 6in x 4in x 2in. 7/ 

I 8in x Sin x 2Viin .10/6 

! 10in x 6in x 2Vxin.12/9 

13in x 7in x 2Viin.12/9 

Also large stock of Matrix Board 
and Accessories 



SAKURA CIRCUIT TESTER 

Model TR6S 

Sensitivity: DC 20,000 ohms/volt, 
AC 10,000 ohms/volt. Ranges— 
DC volts: 6, 30. 120, 600, l,200v; 
AC volts: 6. 30, 120. 600, l,200v. 
DC current; 60 uA., 6 mA., 60 
mA„ 600 mA. Resistance: 10K, 
100K, 1M, 10M ohms. Capaci¬ 
tance: 0.001-2 uF., 0.0001-0.01 uF. 
Inductance: 30-3.000H. Decibels: 
Minus 20 to plus 17 db. (Odb.— 
0.775v.—600 ohms). Dimensions: 
4 , /8in x 6V4in x 2yain. Weight: 
1.31b. 

PRICE £9/5/- 



Crystal Microphones. Model BM5 Pencil Type. 
50/. 

Stand to suit, 15/ extra. 

"KEW" Model PV-202 
VACUUM TUBE VOLTMETER 

Specifications— 

DC Voltmeter—7 Ranges: 

0-1.5, 5, 15, 50, 150. 1,500 volts. 

AC Voltmeter—7 RMS Ranges: 

0-1.5, 5, 15, 50. 150, 500. 1,500 volts. 
Input Resistance: 

11 Megohm (1 Megohm in Probe). 
Accuracy: 

Plus or Minus 3 per cent (DO. plus or 
Minus 5 per cent (AO full scale. 
Ohmmeter: 

Scale with 10 ohms centre XI. X10, X100. 
X1.000. X10K, X100K. XI Meg. 

Measures—1 ohm to 1.000 Megohms with 
internal battery. 

Seven peak-to-peak Ranges: 

0-4, 14. 40, 140. 400, 1.400. 4,000 volts. 
Meter: 

195 Microarap DC Type Moving Coil. 
Decibels: 

Minus 20 to Plus 65db (Odb equals lmW 
in 600 ohm line). 

Valves: 

1 6AL5 (AC Rectfier), t 12AU7 (DC 
Amplifier). 

Battery: 

UM-1 (1.5v) 1 each. 

Size: 

5in x 8in x 4*/$:n. 

Weight: 

4.21b. 

DC Probe included. 

PRICE £27/5/- inc. tax 
Probes Extra. 


CAR RADIO AERIALS 

5ft Telescopic, 5 section, cowl mount, chrome- 
plated. Suit all cars.45/ 




METERS 


"SAKURA" VT-19 VACUUM 
TUBE VOLTMETER 

Specifications: 

DC Voltages—7 Ranges: 

0-1.5, 5, 15. 50. 150. 500. 1.500 volts, 
(up to 30,000v with HV Probe). 

AC Voltages—7 Ranges: 

0-1.5, 5. 15. 50, 150. 1,500 volts RMS; 

0-4.2, 14. 42, 140, 420, 1,400, 4,200 P.P. 
Decibels: 

Minus 20 to Plus 66 db (Odb, lmW into 
600 ohm). 

Ohmmeter: 

0.1 ohm to l.OOOMohm, 10, 100, IK. 10K, 
100K, 1M, 10M at centre scale. 

Tube Complement: 

6AL5. 12AU7. 

Dimensions: 

8in x 5Viin x 4%in. 

Weight: 

51b. 

DC Probe included. 

PRICE £28/10/- inc. tax 
HV & RF Probes Extra. 


SOLDERING IRONS 

“SCOPE 6 Second Soldering Iron, 
recommended working voltage: 4 volts, 

AC/DC (100W).45/ 

“SCOPE” De-Luxe Model, as above, with 
stainless Steel Barrel, in Plastic Pouch 50/ 

“MINISCOPE” Soldering Iron (uses star- 
dard Transformer^ in Plastic Pouch .. 45/ 

TRANSFORMER Suitable for Scope or 
Birko, Soldering Irons, 230 volt to 3.3 

volt. 50/ 

“BIRKO” 6 Second, Soldering Iron 4 to 
6 Volt AC/DC. in Plastic Pouch .. 39/6 

Or with Transformer.£4/4/ 


WANTED TO BUY 

COMMUNICATION RECEIVERS, TRANS¬ 
MITTERS, TEST EQUIPMENT, AMPLIFIERS, 
TRANSISTOR RADIOS, TAPE RECORDERS, 
SPEAKERS, TRANSFORMERS, ETC, 


MR2P 50UA . 
MR2P 500uA 
MR2P 1 Ma. 
MR2P 5 Ma. 
MR2P 10 Ma. 


MR1P lViin square 
face, lin round hole. 
Clear Plastic case: 

MR IP 1 Ma. .. 32/6 
MR2P l^in square 
face. lVjin round hole. 
Clear Plastic case: 

47/6 i MR2P 15 Ma. .. 35/ 


37/6 MR2P 50 Ma. .. 35/ 
35/ MR2P 100 Ma. . 35/ 

35/ MR2P 250 Ma. . 35/ 

35/ MR2P ‘VU’ Meter 45/ 

MR2P “S” Meter 45/ 
(S meter reads SI to 9 +10 to 30db. FSD 

1 Ma.) 

HCR 62 Edgewise “S” Meter .. .. £4/16/ 

MR52 2V4in square face, 2in round bole. Black 
Bakelite Case: 

MR52 lOOuA .. 63/ MR52 1 Ma .. .. £2 
MR65 3Viin square face, 2V6in round hole. 
Black Bakelite Case: 

MR65 1 Ma . . 47/6 I MR65 “VU” 

I Meter .. .. £4/2/6 

MR3P 3in x 3L4in square face, IVtin round 
hole. Clear Plastic Case: 

MR3P 1 Ma ... 47/6 I MR3P “VU” 

I Meter .. .. £3/17/ 

M065 314in round, 2Vain hole. Black Bakelite 
CdSC! 

M065 1 Ma.35/ 

M065 5 Ma.35/ 

M065 10 Ma.35/ 

M065 20 Ma.35/ 

M065 150 Ma.35/ 

M065 250 Ma.35/ 

M065 500 Ma.35/ 

M065 1 Amp.35/ 

M065 20 Amp AC/DC.35/ 

M065 50 Amp AC. DC.35/ 

M065 300 Volt AC.42/6 

M065 150 Volt AC.42/6 

M065 50 Ma. .. 35/ M065 30 volt DC 35/ 

M065 15 volt DC 35/ M065 50 volt DC 35/ 

. I M065 50 volt AC 37/6 

VU METERS 

(Scale —29 —0 — + 3VU 0—100% (OVtD 
Frequency Range: 30 —7500 c/s. Impedance: 
3900 plus-minus 200 ohms. Time Constant: 0.3 
seconds. Time for 99% Response.) 

MR65 .. . . £4 2 6 j MR3P . . .. £3 17 6 

MR4P .. £5 0 0| MR2P .... £2 5 0 

S045 Wa in round face, l^iin round hole. 
Black Bakelite Case: 

S045 20 volt AC.35/ 

S045 30 volt AC.35/ 

GEC Meters 3!4in round face, 2V*in hole. 
Black Metal Case: 

0—50Ma.25/ 


VERNIER DIALS 

Ratio 8 to 1 reduction, scaled 0-10 

Type T501, 1 Vi" diam. 17/6 inc. tax 

Type T502, 2” diam. 22/- ” “ 

Type T503, 3” diam. 28/- “ “ 

Packing and Postage lid. 


LOG BOOKS 5/6 each, postage 1/- 


CLIENTS PLEASE NOTE 

ALL PRICES OUOTED IN THIS ADVER¬ 
TISEMENT INCLUDE SALES TAX WHERE 
APPLICABLE. PLEASE ADD POSTAGE 
WHEN ORDERING 
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AMATEUR BAND NEWS AND NOTES 


Due largely to the cooperation of secretaries and publicity officers, we 
are able to present, each month, a round-up of Amateur and club ac¬ 
tivities throughout Australasia. Whether or not an amateur can spend a 
lot of time on the air, he can thus be kept informed as to "how the 

other half lives." 

By Pierce Mealy, VK2APQ* 


NEW SOUTH WALES DIVISION 

The installation of radiant strip heaters 
at the Wireless Institute Centre provided a 
very comfortable atomosphere for those 
attending the June meetmg of the New 
South Wales Division. 

The meeting was treated to an excel¬ 
lent tape - recorded lecture by Joe Reed 
VK2JR, entitled “Radio as it was in the 
beginning.” 

Being one of the most “Senior Citizens” 
of amateur radio in Australia, Joe was 
able to recount many of his own experiences 
in the field of radio over the last fifty 
years, both in the commercial field and as 
an active experimenter and member of the 
Wireless Institute of Australia. 

The lecture was illustrated by numerous 
slides and covered early experiments with 
spark coils, Pulson arc transmitters, 
coherers, and early aerial systems. 

The trials and tribulations that beset the 
early experimenter in the construction of 
his equipment and techniques used were 
describecl. Events leading up to the first 
amateur transmissions between Melbourne 
and Sydney, Australia and England and 
the introduction of commercial broadcast¬ 
ing were related. 

The names of many well-known amateurs, 
some now silent keys, were recalled by 
Joe, in relating what must have been excit¬ 
ing incidents over the last 50 years. 

It was evident from Joe’s remarks that 
the Wireless Institute of Australia has every 
reason to be proud of the fact that its 
members were very closely associated and 
very often the leaders in commercial and 
governmental Undertakings during those 
exciting days of “wireless.” 

The recording will be added to the divi¬ 
sion’s tape - recorded lecture library 

Application for tape - recorded lectures 
should be made to:— Education Officer, 
Wireless Institute Centre. 14 Atcheson 
Street, Crow’s Nest, N.S.W. 

MORSE CODE 

The New South Wales Division provides 
Morse Code practice sessions each night 
of the week, commencing at 7.30 p.m. on 
3550KC, to assist those studying for the 
A.O.C.P. examination. 

Also provided is a recorded tape service 
whereby tapes with code recorded at various 
speeds can be borrowed for use by in¬ 
dividuals or club groups. 

Applications should be addressed to 
Frank Pearson VK2ACQ, Frederica Street, 
Narrandera, or Wireless Institure Centre, 14 
Atcheson Street, Crow’s Nest. 

HUNTER BRANCH 

The June meeting of the Hunter Branch 
was held in the Technical College on Fri¬ 
day night June 5. The lecturer for the 
evening was Keith Howard VK2AKX, who 
described some easy ways to get good 
results on 160 metres. 

It is hoped that the lecture will result in 
an increase in activity on this excellent win¬ 
ter band. For those readers requiring the 

*Newi and notes of Divisional and 
Club activities, submitted for in¬ 
clusion in these columns, should be 
forwarded direct to Pierce Hectly, 69 
Taylor St., Bankstown, N.S.W* 


lecture notes, they are available free from 
VK2AKX, Bolton Point, N.S.W. 

The next meeting will be held in Room 
15, Classroom Block, Newcastle College, 
Tighes Hill on Friday, August 7, at 8 p.m. 
An auction sale of members equipment is 
held each meeting between 8 and 8.30 p.m. 

The two new call signs, VK2BSB and 
VK2BJO, have ben heard one the air fre¬ 
quently during the past month. Please give 
these young people a call when you hear 
them. 

Several members are preparing to track 
the Oscar III satellite as soon as the 
launch date is announced. Des Mills 
VK2ZDN has some new ideas about aerials 
and should have some good results from 
his location at Cardiff. 

More local associates and Limited Licen¬ 
sees are now awaiting the results of the 
July A.O.C.P. examination. It is hoped 
that some more calls with the new prefix 
will soon be on the air from Newcastle. 

News broadcasts from the Hunter 
Branch station VK2AWX are made each 
Monday night at 7 p.m. on 1820KC, 
3595KC and 2 metres. These broadcasts 
give the latest news on the Hunter Branch 
as well as items from the divisional broad¬ 
casts. 

V.H.F. AND TV GROUP 

The large number of members attending 
the June meeting of the V.H.F. and TV 
Group were treated to an excellent lecture 
by Les Jenkins VK2ZBJ. 

Les covered two subjects, the first was a 
discussion on the problems with a two 
metre transponder to cover a bandwidth 
similar to that required in the Oscar III 
project. Block diagrams and description of 
the technical requirements of the various 
sections of such a unit were capably given. 

The second subject was, “Receiver Front 
End Design,” and again the subject was 
covered in a manner that was easy to 
follow. Several pieces of equipment were 
displayed to illustrate the techniques used. 

The V.H.F. and TV Group meets on 
the first Friday of each month at the 
Wireless Institure Centre, 14 Atcheson 
Street, Crow’s Nest. Visitors are always 
welcome. 

ILLAWARRA SECTION 

Members attending the monthly meetings 
of the Illawarra Section of the Wireless In¬ 
stitute of Australia (New South Wales Divi¬ 
sion) have heard several interesting lectures 
during the past months. 

The lectures for August and September 
should be of equal standard, and as usual 
will be held in the North Wollongong 
Technical College Electrical Engineering 
Building, commencing at 8 p.m. sharp. 

August 3: —A symposium entitled “Why 
Am I Interested In Amateur Radio?” 

September 7:— “VHF Antenna Practice.” 

All inquiries can be made through Don 
Reynolds, VK2ZRK, telephone number 
B3459 (Wollongong). 

BLUE MOUNTAIN'S SECTION 

Seventeen members attended the June 
meeting of the Blue Mountains Section, 
despite the cold night. Visitors included 
Warren VK4GT all the way from Ipswich, 
Queensland. 

The meeting was treated to a very inter¬ 
esting taped lecture on “Mobile Interfer¬ 
ence Problems” especially as applicable to 


single side band operation. It was a very 
informative lecture, describing an amateur 
attack on such a problem. The lecture was 
by Geoff VK3AC and originally presented 
to the SSB convention held at Hamilton, 
Victoria, in May. Arie VK2AVA also dem¬ 
onstrated a new SSB transceiver. 

The date for the section’s annual field 
day was fixed for Sunday, November 15, 
and four possible venues will be inspected 
before the final decision is made. 

Visitors to the Blue Mountains are cor¬ 
dially invited to attend the section’s monthly 
meetings held on the third Friday each 
month at 8 p.m. in the club rooms, at the 
old Council Chambers, Lawson, opposite 
the bowling club. 

NARRANDERA RADIO CLUB 

The Narrandera Radio Club has com¬ 
menced another year of activity which will 
no doubt be the means of a further increase 
in the amateur population in the area. 

At the annual meeting of the club held 
mid-May, the following officers were elected 
for the ensuing year. 

President, Don Fullerton, VK2DU. 
Vice-Presidents, Kevin Webb. 

Harry Cuthbert, VK2AEC. 
Secretary-Treasurer, Jan Webb. 

There was an attendence of 21 members 
and their friends at this meeting and despite 
the distances to be travelled, there was an 
average attendance of eight at the weekly 
meetings held during the year. 

It was decided that alternate meetings 
would be devoted to practical work and lec¬ 
tures. The lectures are all to be given by 
student members as this has proved highly 
successful in recent months. 

The keenness is evidenced by the fact 
that some of the members are also meeting 
an extra night each week for the purpose of 
further study in preparation for sitting for 
the AOCP examination in the near future. 
On an average, three members each week 
travel 18 miles from Leeton to attend lec¬ 
tures and do practical work. 

The Narrandera Radio Club has recently 
obtained a club licence and now operates 
under their call-sign VK2NA. 

Though small, the Narrandera Club is 
very active and enthusiastic and new mem¬ 
bers are assured of a warm welcome. 

To those travelling through the Riverina 
an invitation is extended to attend a club 
meeting. 

Full details of all the clubs activities can 
be obtained by writing to the Secretary, C/- 
50 Larmer Street, Narrandera, New South 
Wales. 

VICTORIAN DIVISION 

The annual report and balance sheet of 
the Victorian division presented to members 
by the Divisional President, John Battrick 
VK30R, gave a very concise and clear 
picture of the progress the Division has 
made during the past 12 months. 

The report dealt with all the activities 
and paid tribute to the work carried out 
by the various committee’s and invididual 
members. 

Among the activities recorded in the re¬ 
port where the growth of the Youth Radio 
Scheme, when at the end of the year there 
were 20 active clubs with a membership of 
240. The AOCP classes have been well 
attended and several have passed recent 
examinations. The 1964 class has the highest 
enrolment ever. The correspondence course 
is also showing the same healthy growth. 

In the Victorian Government State Disas¬ 
ter Plan, the WICEN organisation has re¬ 
ceived official recognition. Participation in 
two major exercises and several zone exer¬ 
cises have given valuable experience. 

Attendences at Divisional, VHF Group, 
and S.W.L. meetings have been good, and 
participation in socal functions and other 
activities has left little to be desired. 
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TRANSCEIVERS for 


A* Flying Doctor 

^ Firefighting 

dc Small Ships 


The EILCO Type 6104 is used in all these applications. Points from its specifications: 

• Weight II lbs. • Operating voltage 12 volts • Battery drain I/10 amp. 
Receive, 1/2 amp. Standby, 3 amps. Transmit • Aerial power 8 watts 

• Widest aerial tuning range. • No coil boxes—Switch tuned crystal locked 
channels • 5 channels standard, 12 channel to special order ♦ Transistor¬ 
ised—only 2 valves • 12 month guarantee. 

OTHER TYPES AVAILABLE 

AVAILABLE FOR QUICK DELIVERY 



EILCO 


9 Osmond Terrace, Norwood, South Australia. 


THE ELECTRONICS, INSTRUMENT & LIGHTING COMPANY PTY. LTD. 
AGENCIES AVAILABLE IN QUEENSLAND, N.S.W. & VICTORIA 


BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone prated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus /121 p.c. sales tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available In F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6. each plus 121 por cent sales tax. 

Amateur — from £3/-/- each plus 121 per cent safes tax. 

Regrinds £1/10/-. 

Ctystals for Taxi and Bush Fire Sets also Avai/ab/e. 

We would be very happy to advise and quote. 

Representatives Aust. and New Zealand — Messrs. Carrel & Carrel , Box 2102, Auckland 




Mossrs Atkins (W.A.) Ltd., 
894 Hay St., PERTH. 


Messrs. Price's Radio, 
5-6 Angel Place, SYDNEY. 


Messrs Lawrence and Hanson 
Electrical (Vic.) Pty. Ltd., 


Messrs. A. E. Harrold Pty. Ltd. Uni,ed Radio Dis,ribu ' 54 Collins St., HOBART and 


123-125 Charlotte St., 
BRISBANE 


tors Pty. Ltd., 

175 Phillip St., SYDNEY. 


29 St. John St., LAUNCESTON 
Tasmania. 


"Contractors to Federal and State Government Departments." 

BRIGHT STAR RADIO 

46 Eastgate St., Oakleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 


The report as a whole forecasts the con¬ 
tinued progress and growth of the Victorian 
Division. 

QUEENSLAND DIVISION 

Arrangements have been made to hold the 
Annual dinner of the Queensland Division 
of the Wireless Institute of Australia on 
Friday night August 14th. 

This date was selected, being during 
Exhibition Week, to cater for country mem¬ 
bers who may be in Brisbane that week. 

The evening will be an informal buffet 
affair and will be held at the Oak Room 
Maple Lounge, 196 Edward Street, Brisbane, 
between 6.30 p.m. and 9.30 p.m. 

For further details listen to the Divisional 
broadcast from VK4WI on Sunday mornings 
or write to the Secretary, Box 638J G.P.O. 
Brisbane, Qld. 

Morse Classes 

The possibility of running weekly Morse 
Code instruction classes is being investigated 
by the Council of the Queensland Division,. 
As the success of such a prbject depends on 
numbers, the Council would like to hear 
from interested persons. 

If this is the opportunity you have been 
waiting for contact the Secretary immedi¬ 
ately. 

WEST AUSTRALIAN DIVISION 

The office bearers elected for the 1964- 
65 year are:- 

Patron — W. G. Hayman — VK6GH. 

President— V. J. Kitney — VK6VK. 

Vice - Presidents — M. J. McDonald 
— VK6MM — R. Chamberlain — VK6RY. 

Secretary—L. A. Maschetti—VK6ZDM. 

Treasurer — B. M. Chester — VK6ZCF. 

YRS Co-ordinater — L. W. Jessop 
—VK6ZEA. 

W.I.CE.N. Officers —M. J. McDonald 
—VK6MM — N. R. Penfolk — VK6ZDK. 

Technical Officer — T. Provan— VK6DP. 

V.H.F. Officer — O. Byass — VK6ZDB. 

QSL Officer — J. Rumble — VK6RU. 

Federal Councillor — R. Chamberlain 
— VK6RY. 

Membership Secretary — W. E. Coxon 
—VK6AG. 

Technical Advisor — R. J. Skevington 
—VK6JO. 

Bulletin Distribution — R. Greenaway 
—VK6DA. 

Divisional meetings are held each month 
at the Perth Technical College. Details of 
all Divisional activities can be obtained by 
writing to the Secretary, Box N1002, G.P.O. 

Perth. 

DIVISIONAL BROADCASTS 

Each Sunday morning official stations of 
the Wireless Institute of Australia in each 
State broadcast a news session for the bene¬ 
fit of country members and those who can¬ 
not regularly attend Divisional meetings. 

A strict time schedule has been set down 
for each State to prevent interference be¬ 
tween stations. The times set down are as 
follows:— 

9.00 a.m. — VK.4WI — Queensland. 

9.30 a.m. — VK5WI — South Australia. 

10.00 a.m. — VK7WI — Tasmania. 

10.30 a.m. — VK3WL — Victoria. 

11.00 a.m. — VK2WI — New South Wales. 

11.30 a.m. — VK7WI—West Australia. 

All are Eastern Standard Time and the 

frequencies used are 7146KC and 3595KC 
and in some States relays are also made on 
the 1.8MC; 14MC; 50MC; and 144MC 
bands. 

As these broadcasts enable members to 
keep abreast with current Institute activities, 
keeping these channels free from interfer¬ 
ence during those times merits some con¬ 
sideration. 

NEW ZEALAND 

In reply to the request for details of 
Radio Club activities made recently, a note 
has been received from the Secrtary of 
the Western Suburbs Radio Club, Auck¬ 
land, New Zealand. This Club, in association 
with:—Western Suburbs Branch, N.Z. As¬ 
sociation of Radio Transmitters, Western 
Suburbs Section, Amateur Radio Emergency 
Corps, extends a cordial invitation to visi¬ 
tors and intending members. 

For details of activities write:- Secretary— 
P. Williams ZL1LB, 144 Titirangi Road, 
New Lynn, Auckland, New Zealand. 


no 
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ALL ASIAN DX CONTEST 

The Japan Amateur Radio League will 
hold the 5th All Asian DX Contest during 
the last weekend in August. 

The purpose of ihe Contest is to increase 
the activity of radio amateurs in Asia and 
to establish as many contacts as possible 
during the contest period between Asian 
and Non-Asian stations. 

Contest period: 100Q GMT August 29th 
to 1600 GMT August 30th. Stations will 
call, “CQ AA.” Bands: 1.8, 3.5, 7, 14, 21. 
and 28MC. Type of Emission: C.W. only. 
Entry Classification: (a) Single band single 
operator, (b) Multi band smgle operator. 
Serial Numbers: For OM stations, RST re¬ 
port plus two figures denoting age. For YL 
stations RST report plus “OO.” 

Point Scoring: Non-Asian Stations, a con¬ 
tact with an Asian station only will count 
one point and a multiplier of one for each 
Asian country worked. The multi-band score 
is the total of contact points on all bands 
multiplied by the sum total of countries 
worked on all bands. 

Awards: Certificates will be awarded (a) 
Single Band—The highest score on each 
band in each country, (b) Multi-band—The 
three highest scores in each country. 

Special award: For the highest scoring 
single operator on multi-band in each 
country. 

Logs: All logs must be mailed to the 
J.A.R.L. Contest Committee, P.O. Box 377, 
Toyko Central, Japan and to arrive not later 
than November 30th, 1964. 

Australian operators who won Certificates 
in the 1963 contest were: VK5NO, VK2EO, 
VK3XK, VK2APK and VK2DI. 

WAE DX CONTEST 

The tenth European (WAE) DX Contest 
WAEDC 1964 will be held on the second 
and third weekend of August. 

The object of the contest is to establish 
as many contacts as possible between radio 
amateurs residing in Europe and amateurs 
located throughtout the remainder of the 
world. Contest Periods: C.W. Satur¬ 
day, August 8, 00.00GMT to Sunday, 
August 9, 24.00GMT. 

Phone: Saturday, August 15, 00.00GMT 
to Sunday, August 16. 24.00GMT. 

The Phone and C.W. sections are separate 
contests and entry may be made in either 
or both. 

Frequencies: The following amateur bands 
may be used — 3.5, 7, 14, 21, 28MC. 

Contacts: A valid QSO is one between a 
European amateur and an amateur not locat¬ 
ed in Europe. Serial numbers should con¬ 
sist of RS and RST report, followed by three 
figures commencing at 001 and progressing 
one for each contact, even though different 
bands may be used. 

Classifications: Power — Class A up to 
50 watts input. Class B 51 to 150 watts 
input. Class C more than 150 watts input. 
Single Operator. Multi-Operator. 

Awards: Will be given to the highest 
scorer in each of the six continental areas:— 
North America, South America, Europe, 
Africa, Asia and Oceania. 

Logs: Must be mailed not later than 
September 30, 1964, addressed to:— 

The WAEDC Committee of the DARC 
DX Bureau. 

Dr. H. G. Todt, DL7EN, Chlodwigstr, 5, 
1 Berlin 42, Germany. 

ABC TELEVISION 

Programs in Electricity and Magnetism 

Beginning on Tuesday, August 11, the 
Australian Broadcasting Commission is pre¬ 
senting a series of ten weekly lectures on 
Electricity and Magnetism in conjunction 
with the Division of Post-Graduate and 
Extension Studies of the University of New 
South Wales. 

The programs may be seen from 6.45 a.m. 
to 7.45 a.m. over ABN2 Sydney, ABC3 
Canberra, ABHN5 Newcastle, ABWN5A 
Wollongong, ABCN1 Orange. 

The lecturer is Professor E. P. George, 
Professor of Physics at the University of 
New South Wales. 

Printed notes and diagrams are supplied 
to students who enrol with the University 
of New South Wales. 


A brochure containing enrolment forms 
and further details of the course may be 
obtained by writing to:— 

The organiser. University of the Air, 
A.B.C., Box 487 G.P.O., Sydney, or Divi¬ 
sion of Extension Studies, University 
of New South Wales, P.O. Box, Kensing¬ 
ton, New South Wales 

ITU NEWS 

The third Plenary Assembly of the Inter¬ 
national Telegraph and Telephone Consulta¬ 
tive Committee (CCITT), one of the four 
permanent organs of the International Tele¬ 
communication Union (ITU), was held in 
June at Geneva, 

The session lasted two weeks and Mr 
Alfred Langenberger of Switzerland was 
elected as Chairman. 

The CCITT — its initials are taken 
from the French version of its title — is 
the ITU permanent organ dealing with tech¬ 
nical, operating, and tariff questions in inter¬ 
national telegraphy and telephony. All mem¬ 
ber countries can participate in its work 
and also some private companies operating 
telecommunication services. The CCITT 
came into existence in 1956 and holds 
Plenary Assemblies every few years, the first 
two occasions being in Geneva in 1956 and 
New Delhi in 1960. 

The Plenary Assembly draws up a list 
of technical telecommunication subjects or 
“Questions,” the study of which would lead 
to improvements in telegraphy and tele¬ 
phony. These questions are then entrusted to 
a number of Study Groups, composed of 
experts from different countries. The Study 
Groups draw up recommendations which 
are submitted to the next Plenary Assembly. 
If the Assembly adopts the recommenda¬ 
tions, they are published. 

A major topic of this Plenary Assembly, 
at which some 350 delegates were present, 
was the CCITT’s increasing role in building 
up a world-wide telecommunication network 
through what is known as the “Plan” com¬ 
mittee. 

This was highlighted in Rome in Decem¬ 
ber, 1963, when for the first time the 

I W.I.A. YOUTH 

The most recent Radio Club to be formed 
in Victoria, associated with the Y.R.S. is the 
Royal Victorian Institute for the Blind 
located in Burwood Road, Burwood. 

The instructor is Mr Bruce Whitehead. 

A record has been established by members 
of the Gowrie Park State School. For the 
first time in Australia boys of primary school 
age (10-11 years) have qualified for the 
Y.R.S. Elementary Certificate. Congratula¬ 
tions go to the instructor, Mr Bill Allen and 
Headmaster, Mr Fish. 

To mark the occasion, Ken Matchett, 
VK3TL, Victorian Co-ordinator of the 
scheme was invited to present the certifi¬ 
cates to the successful candidates. These 
were Frank Wrobel. Greg Smith, David 
Hardiment, Theo Todoriv and Joe Camer- 
leri. 

The sub-committee on Scout badges in 
Victoria has advised the Victorian co¬ 
ordinator that consideration has been given 
to recommendations put forward by the 
Y.R.S. organisation. Decision on the equiva¬ 
lent qualifications will be promulgated later. 

Activity at the recently formed Clontarf 
Beach High School Radio Club is of a 
high order and the club’s call-sign, VK2RP, 
is becoming well known on the 40 metre 
band. Operating a crystal controlled trans¬ 
mitter on 7079.5KC on Mondays between 
3 and 4.30 p.m. and Tuesday and Thurs¬ 
days from 12.45 p.m. to 01.15 p.m., mem¬ 
bers are anxious to contact other club 
stations. 

SYDNEY GRAMMAR SCHOOL 

The Sydney Grammar School Radio Club 
was formed last year for the benefit of 
students interested in radio. 

The club is divided into two sections— 
Seniors and Juniors. The seniors meet at 
12.30 p.m., Thursday and the juniors at 
12.30 p.m., Tuesday each week. 

The officebearers of the club are:— 
Patron, Mr C. O. Healy, Headmaster. 


“Plan” Committee drew up an interconnec¬ 
tion plan on a world-wide scale together 
with a numbering plan and a routing plan 
for automatic and semi-automatic telephony 
throughout the world. In the numbering 
plan, all countries have been assigned an 
international telephone number to be used 
when dialling internationally. 

AMERICAN RADIO RELAY LEAGUE 

The A.R.R.L. this year is celebrating its 
Fiftieth Anniversary. The May issue of 
their official magazine “QST” carried some 
very interesting details of the growth and 
technical achievements of Amateur Radio in 
the U.S.A. during the past 50 years. 

The articles contain some very interesting 
facts and sidelights such as ... even in 1925 
there was a plea for honest signal reports. 
In those days you did not say, “You’re on 
40db over, OM.” You said, “You’re very, 
very, very QSA, OM!” 

RTTY 

Mobile RTTY, yes it has happened. 
WOICS/M has been working several other 
W/RTTY stations on 20 metres using a 
transmitter with an input of 12 watts. 

These contacts have actually taken place 
while the car was in motion, needless to say 
that WOICS was not driving the car as 
well as operating the keyboard. 

Australian RTTY operators should note 
that WOICS is on the lookout for DX con¬ 
tacts. Not forgetting, of course, a mobile to 
mobile QSO. 

POINTS OF VIEW 

Much is being said and printed in the 
U.S.A. regarding the incentive licensing 
scheme suggested by the A.R.R.L. 

The official organ of the A.R.R.L., “QST,” 
has carried hundreds of letters expressing 
both points of view. 

“CQ” magazine, an independent publica¬ 
tion, is in favour of the principle but differs 
on matters of detail. 

The “rebel” magazine, “73,” is against the 
whole idea. “Makes interesting reading to 
study the points of view expressed.” 

RADIO SCHEME I 

President, Mr R. W. Maclay, Head Science 
Master. 

Supervising Master, Mr D. A. Craig. 
Club Leader, J. R. B. Carmichael. 
Secretary of the Senior Section, G. R. C. 
Graham. 

Secretary of the Junior Section. P. 
Giovanelli. 

Storekeeper, W. G. Gailey. 

Members of the Senior Section have just 
completed the Elementary Certificate exam¬ 
ination. 

WESTLAKES RADIO CLUB 

A beginners’ class for Morse Code instruc¬ 
tion is ready to commence at the Westlakes 
Radio Club, Teralba. 

These classes will be held on Wednesday 
nights and Saturday afternoons. Those in¬ 
terested in tackling the code for the first 
time are invited to attend or write for more 
details to: Westlakes Radio Club, Teralba 
Post Office, N.S.W. 

SPECIAL NOTE TO CLUB LEADERS 

Your club may participate in the Remem- 
branch Day Contest. See Rule 5 in the Re¬ 
ceiving Section and method of scoring given 
in these notes. 

For the purposes of the contest the club 
could operate from the home of one of the 
club members or other location should the 
normal clubroom not be available. 


MEN AND WOMEN 

Make up to £50 a week for a few 
hours’ iight work in your home. Full 
or part-time. All suburbs and country. 

Write now to Director 

DB>T. RH22, BOX 5070, O.P.O., SYDNEY 

Plcuse send 5d stamp for reply. No envelope 
please. 
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SOUND PROJECTORS 

Cine vox Prefect or Victor Pyrox 
16mm in good working order. 240v 
operated, complete with speaker 
and amplifier. 

£47/10/- 

CIRCULAR SLIDE RULES 

3V*in diameter. Will do the 
same work as the conventional 
slide rule. Instruction book in¬ 
cluded. 12/6 each. Post 1/-. 


REFLECTOR GUHSIGHT 

Contains these lenses: 

1 Lens lin Focus, 1 Vi in diam. 
1 Lens 1 11/ 16in Focus, lVain 

diameter. 

1 Air-spaced Lens, VAin diam. 
I Filter Lens, 1 Graticule, 
I Lampholder. Jg/g eaC h 

Post., N.S.W., 3/-i Interstate. 4/-. 


HAND 

MICROPHONES 

With Prcss*to-Talk switch. 

9/6 each 

Post. N.S.W., 2/6. Interstate, 3/-. 


MOTORS 

24 Volt D.C. 

Intermittent Rating Vi h.p. £5/15/ 
(deaf for Winches, bouts, etc. 


PMG TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 
Complete with ‘/i-mile wire. 

£11/10/- pair 

<2 TELEPHONE SETS, 

3/- cartage to rail. Freight pay- 
ablo at nearest attended railway 
station. 


VAN RUYTEN 
INVERTERS 

12V D.C. in at I0A. 240 V.A.C. 
out at 100VV. 50 cycle. Ideal Ham 
Mobile. Caravan, boat, etc., for 
running 240 V.A.C. appliances off 
12 V.D.C. Radios, Recorders, 
Sewing Machines, etc. Cost £40. 
Special, £18/15/- each. 


10 CHANNEL VHF 
TRANSCEIVER 

Types TR1934 AND TR1935 
100-125 Mc/s, 125-150 Mc/l. 
28 Volt DC operated. AM Single 
Crystal locks both Tx and Rx on 
same channel. Complete with 
gcnemotor £16/10/- 


INSTRUMENT 

TRIPODS 

Sturdy wooden frame. Telescopic. 
Extends to 4ft 6in. 

£ 6 / 10 /- 


BUBBLE SEXTANTS 

Mark 9, £4/15/. Complete with 
carrying case. For aircraft, marine 
use, etc. 


S.T.C. Rectifier Unit 

200—250 Volt AC 3.5 KVA Input 
Outputs 32.4 Volt I>C 25 Amp 
Nominal 24 Volt DC 50 Amp 
Minimum 24 Volt DC 10 Amp 
Mux. KW 1.33 Manual/Automatic 

£60 


Rectifier Unit 

200—250 Volt AC Inpul 
24 'ills- DC 2 Amp Oulput 

£10 


EARPIECES 

High impedance crystal, suit tran¬ 
sistor radios, crystal sets, etc. 

Wl,h Only 9/11 

Post 9d. 



P.M.G. TYPE KEY SWITCHES. 
Up to 8 sets changeover, 4/6 each. 



P.M.G. TYiPE PHONE PLUGS 
AND JACKS.4/6 pr. 

NIFE CELLS 

1.2 Volt fully charged, 4in x 3in 

* »" « ah. 10/ _ each 

Post N.S.W.. 2/6; Interstate 3/6. 
2.4v 6 in x 2in x 2‘/4 10 A.H. 25/. 
1.2v, 8 x 4 x lin 25 A.H. 39/6. 
Post, N.S.W., 7/; Interstate, 9/6. 

Battery Charger Kit 

240 to 6 or 12 Volts at 2.5 amps. 
Complete with Transformer, Selen¬ 
ium Rectlfer and 0-2.5 ampmeter. 
Will charge either 6 volt or 12 
volt batteries. Circuit diagram in- 
eluded. £4/10/- 

Postage, N.S.W. 2/6, Estate 3/. 



VALVES 


BRAND NEW 



IN CARTONS 


> Special discount for quantity «, 

► 6SN7GT 

9/6 6J5 . , . 

4/6 ; 

\ 89 

10/ 6Y6 . . 

10/- 1 

► 6Q7 

7/6 6X4 • 

7/6 4SA7 

10/. 
io/. <> 

I 12SA7- 

12/6 6C8 . . . 

7/6 ; 

> 6H6 

4/6 6F8 . . . 

7/6 I! 

80 

12/6 6N7 . . . 

10/- '1 

! 41 

12/6 6R7 . . . 

5/- !> 

5U4G 

9/6 6L7 . . \ 

5/. » 

’ 77 

10/ 7L7 . 

5/- < 

VR150-30 10/ 5678 . . 

2/6 

; scpi 

39/6 QQEO4/20 


5FP7 

27/6 . . . 

50/- i: 

EF50 

3/6 12SK7 .. 

5/ < 

6U7 

7/6 VR1120 

. 5/ ' > 

! VR103 

5/ VR118 

7/6 

► VH120 

7/6 VR65 

2/6 J; 

► 1L4 

10/ 6R7GT 

5/ 4 

717A 

7/6 6A6 

5/ <, 

, K4C 

10/ VT4C 

7/6 

• 884 

17/6 AU5 

10/ !; 

► 10 . . 

. 10/- VU120 

10/ 6 

5Y3 . . 
i 6AC5 . 

: l i!f vr.1. 

10/ j; 

► 6C4 . , 

. 5/- U52 

7/6 ;> 

» 6AG5 . 

. 5/- 957 

5/ 

> C.R.O. Tubes suit flying 

spot Z 


Scanners. 


3” CV2184. 

22/6 4 

; 5” FP7 .. 


27/6 

I PLEASE ADD POSTAGE 4 

; ON 

ALL ARTICLES. 

J 



30 Power Coated Lens. 
Brand New. 


59/6 


60 magnification with a 
60mm coated objective lens, 
with Tripod. 

£17/10/- 

As illustrated. 

Post.: 9/6; Interstate, 12/-. 


TELESCOPES 

Ex Army High Power 
3 Draw 

£ 12 / 10 /- 

39 m 60, with Tripod 

£8/19/6 

40 x 40 zoom focusing, 
with tripod 

£13/19/6 

Post 9/6, Int. 12/- 


COMPLETE STATION 
Transmitter type 153 
300 Watt 

2 to 20 m/cs. World range. 240 
volt operatcu. Matching receiver 
type ANR101, 2 to 25 m/cs all 
complece wah microphone, cables, 
aer.a.s, instruction book and all 
spares tested. Cost £2,500. 

Sell £250 _ 

HIGH STABILITY 
RESISTORS 

i.R.C. brand new Vjw, lw, 2w, 
tolerances between 1 and not ex¬ 
ceeding 5% including 100, 360. 
560. 750, 15K, 22K, 27K, 100K, 

180X, 220K, 560K, 820K, ohms. 
Usual pr.ee 4/ each, 50 assorted 
different values for only 37/6. 
Post 1/6. 


IGNITION ANALYSER 
Easily modified to 5in C.R.O. 
240v operated, new and com¬ 
plete with instructions, £45 or 
Kit of parts, all new with in¬ 
structions and circuit. £22/10/. 
Dimensions 19in x 9in x 6'/jin. 


THEODOLITE 

Cooke Trough ton and Simms. Lon¬ 
don. Microptic. Tested. Complete 
wah Tripod and Staff. £137/10/. 


3000 TYPE RELAYS 

P.M.G. 1 Ohm—2.000 Ohm 
Coils. 12/6 each. 

TELEPHONES 

Sound Powered. Can be used as 
Microphone or Receiver. New. , 
With 50ft cable. 

38/6 pair 

Post.: 2 6; Interstate, 4/-. 


Telephone Magnetos 12/6 

Telephone magneto bells 10/ - 
128 sets less valves and Xtals. 

2/4.5 Mc/s transceiver £5 
GENEMOTOR, 6 V Input, 400V 
at 375 M/a output £5/15/- 

Electro Pneumatic Rams, up to 
351b sq. in. Small . . .. 55/- 

Large. £3/17/6 

50 M/a Meters, 3in, flush mount¬ 
ing .27/6 

CHOKES, 9H, 60 mA .. 9/6 

7.5H, 60 mA.9/6 

5H 1.5 A.30/- 

VIBRATORS, 6 and I2v. 7 and 
8-pin .... .... 7/6 each. 

AUTO TRANSFORMERS, 240 to 
110 volt .. .. 500W, £10 

3,000W. £17/10/- 

UNISELECTORS, 4 BANK 
HOMING TYPE 30/- 

INVERTERS 27v-80v 2KW 2000 

eyes .£4/15/ 

INVERTERS, 26v-115v 2KW 400 

cycle .. £4/15/ 

PARABOLIC REFLECTORS, 20- 
INCH DIAMETER £2/17/6 
TRANSFORMERS, 240 volt input. 
425 Aside 100mA . . .. 32/6 

2.5v at 1.15 A 25/- 

2.5 2500 INS. 25/- 

STEPDOWN TRANSFORMER 
AND RECTIFIER UNITS, 240- 

llOv, 2A. £5 

SELSYN MOTORS MAGSLIP 

Mk. n.52/6 ea. 

No. 19 2-way radios, complete 
with hand set, power supply, 
leads, etc., £12/10/-. 

Meggers, bridge type, complete and 
tested . £37/10/-. I 


BINOCULARS 

PRISMATIC Coated Lenses. 
Brand new. Complete with case. 

8 x 30 .... £9 15 0 

7 x 50 .. .. £13 5 0 

10 x 50 .. £13 15 0 

12 x 50 .. £14 5 0 

Post.: N.S.W., 7/-; Interstate, 12/ 


SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

“ASTRONOMICAL” QUALITY 

General and Marine 
Use 

4 x 40 Genuine HANDLEY 
Cost £30. Our Price .. £J/5/< 
7 x 40 GENUINE OIWAY 
ANGLE TELESCOPE. Cost £45 

Our Price . £4/18/6 

15 x 40 variable Power Otway, 
£7/15/- 

Freight payable at nearest 
aueuded Railway Station. 


LENSES 


Achromatic, Coated 2 Element 
Air spaced Unmounted. 
Astronomical Quality. 

Make your own telescope or long- 
focus Camera Lens and save many 
pounds. 

L>iam. Focal Length. 

2Viin 28in. £6/15/ 

2V»in 36in. £6/19/4 

2Vjin 48in. £7/5/ 

3in 36in.£16/10/ 

3 Vain 26in £25 

Post 3/3 extra. 


RECORDING TAPES 

SCOTCH BRAND 
EX WOOMERA 
SLIGHTLY USED. 
PERFECT ORDER. 

Can be used for home video, tape 
recurding equipment, etc. 

2,400ft l2.n Reel Vain Top Grade. 
Cost £75. Our Price £3/15/ roll. 

Post 7/; Interstate 9/6. 

Also same in '/tin. Ideal for pro¬ 
fessional qualify audio recording. 
1200ft 7in reel Vain 27/6. Post 1/2 
6li0ft 5in reel V»in 16/9. Post 1/2 
200ft 3in reel Vain 6/6. Post 1/ 


SPECIAL lucky dip valv e offer. 

12 new vulves in canons for 
only £1. We haven’t got time 
to sort them, so you reap the 
benefit. 

3BZ A.W.A. Rec.iver 200Kc to 
30 M/cs. 6 volt air tested. £35 
Receiver A.M.R. 101 A.W.A. 

Complete 2 to 25 MEGS with 
power supply and tested £55 
Receiver A.M.R. 101 A.W.A. 

Complete 2 to 25 MEGS with 
power supply 1 coil box 

£29/10/ 

Receiver National H.R.O. Com¬ 

plete with power supply and 
tested 2 to 30 MEGS . . £55 

Receiver National H.R.O. Com¬ 
plete with power supply 1 coil 
box .. £29/10/ 

Westing’iouse Rectlfer Unit: 

Input 200—250 Volt AC 
Output 50 Volt DC 1.5 Amps 
£15 

Westinghouse Rectifier Unit: 

Input 200—250 Volt AC 
Output 50-5A Volt DC 10 Amp; 

.£25 

Rectifier Unit: 

415V 3 phase Input 
Output 130 to 175 volts DC 

variable In 10 Steps, 10 Amps 
Has Voltmeter, ammeter, D/P 

Knife, S/W for DC Control 
3 phase O/'L circuit breaker 

for.£55 

Input protection . . . condition 

and appearance good. 

D n Rectifier Unit: 

200—240 Volt AC Input 3.6 
KVA 65 Volt DC, 30 Amp 

Output 1.95 KW. 

Tungar Twin Tube Rectifiers—has 
spare new tube £30 


DEITCH BROS 

70 OXFORD ST., SYDNEY 


Between Crown and 
Riley Streets, City. 

SORRY NO C.O.D. 
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1964 REMEMBRANCE DAY CONTEST 


At least once each year the thoughts of the 
Australian amateur are directed toward those 
amateurs who pa d the supreme sacrifice In the 
course of their duties in World War II. 

To perpetuate the memory of the members of 
the Wireless Institute of Australia who gave their 
lives during that conflict, a Remembrance Day 
Contest is held each year. 

Tne date set down for the contest is the week¬ 
end nearest August 15, the date on which hostile 
ties ceased in the South-West Pacific area. 

This year the contest will be held over the 
weekend Saturday, 15. and Sunday. 16. 

The contest is unique In its conception — for 
there is no single winner, but is rather a con¬ 
test of team spirit. The result is determined by 
a formula and all States in the Commonwealth 
are virtually the competitors. 

An invitation Is extended to all Australian 
amateurs and short-wave listeners to participate 
and to forward logs giving details of their par¬ 
ticipation to the Federal Contest Committee. 
Wireless Institute of Australia, Box 638J, G.P.O., 
Brisbane. Queensland. 

A handsome perpetual trophy is awarded 
annually for competition between States, inscribed 
with the names of those who made the supreme 
sacrifice. 

The name of the winning Division each year Is 
also inscribed on the trophy. In addition, the 
winning Division will receive a suitably inscribed 
framed photograph of the trophy. 

OBJECTS: Amateurs In each call area (this 
includes those in Australian Mandated/ Territories 
and Australian Antarctica) will endeavour to con¬ 
tact amateurs in all other call areas (VK1 and 
VKa are considered to be In the one call area: 
likewise VK5 and VK8). 

DATE OF CONTEST: Saturday. August IS, 
and Sunday. August 16, 1964. 

Duration: From 1800 hours EST, August 15, 
to 1759 hours EST, August 16, 1964. A 

period of 15 minutes' silence will be observed 
by all stations on August 15, immediately prior 
to the beginning of the contest, when an appro¬ 
priate broadcast will be relayed from Divisional 
stations. 

RULES: 

1. There shall be four sections in the contest: 

(a) transmitting phone: 

(b) transmitting c.w.; 

(c) transmitting open; 

(d) receiving open. 

2. All Australian amateurs may enter the con¬ 
test whether their stations are fixed, portable or 
mobile. W.I.A. Certificates will be issued to 
members and non-members alike. 

3. All amateur frequency bands may be used 
but no cross-band operations are permitted. 

4. Amateurs may operate on both phone .and 

c.w. during the contest (e.g., phone to phone, c.w. 

to c.w., or phone to c.w. and vice versa), but 
may submit an entry for only one of the above 
sections listed in Rule 1. 

An open log will be one in which points are 
claimed for both phone and c.w. transmissions. 

A contestant transmitting on phone but re¬ 
ceiving on c.w. must enter for the phone section 
(and vice versa). Refer to Rule 11 concerning 
entry in logs. 

5. Only one contact per station per band is 

a'lowed and arranged schedules for contacts on 
other bands is not permitted. 

6. Only one licensed amateur is permitted to 

operate any one station under the owner's call- 
sign. Should two or more operate any particular 
station, each will be considered a contestant and 
must submit a separate log under his own 
callsign. 

Contestants operating Club stations other than 
their own shall be for the purpose of these Rules 
referred to as “substitute operators." Their 
operating procedure shall be as follows: 

Phone contacts: Substitute operators will call 
“CQ Remembrance Day," followed by the callsign 
of the station they are operating and the word 
"log” followed by their own callsign. 

C.W. contacts: Substitute operators will call 
"CQ RD de, followed by the group callsign, 
comprising the callsign of the station they are 
operating, an oblique stroke, and their own call- 
sign. 

Contestants receiving signals from a substitute 
operator will qualify for points by recording the 
callsign of the substitute operator only. 

7. Entrants must operate within the terms of 
their licence. 

8. Ciphers: Before points may be claimed for 
a contact, serial numbers must be exchanged 
and acknowledged. The serial number of five or 
six figures will be made up of the RS (telephony) 
or RST (c.w.) reports plus three figures starting 
from 001 for the first contact and which will 
increase in value by one for each successive con¬ 
tact. If any contestant reaches 999, he will start 
again with 001. 

(9) Entries must be set out as shown In the 


example, usina only one side of paper, and 
wherever possible standard W.I.A. Log Sheets 
should be used. Entries should be clearly marked 
"Remembrance Day Contest. 1964" and must be 
postmarked not later than 20th September, 1964, 
and addressed to the Federal Contest Committee. 
W.I.A., Box 638J G.P.O., Brisbane, Queensland. 

(10) See scoring table below. 

In addition a bonus of 25 points may be 
claimed for the first contact In each call area 
on 50MC or above 

(11) All logs shall be set out as In the 
example shown and in addition carry a front 
sheet showing the following Information. 

Name.Section. 

Address.Call Sign . 

Claimed Score. 

DECLARATION. I hereby certify that I have 


sign of the sation being worked. The scoring 
table to be used is the same as that used for 
transmitting and points must be claimed on the 
basis of the State In which the receiving station 
is located. A sample is given to clarify the 
position. 

It is not sufficient to log a station calling 
QC, nor is it permissible to log a station in the 
same call area as the receiving station. 

For purposes of the Contest, VK1 and VK2 
ar , e c ? J , r ?il dere 5 1 . t0 be in the same call area, like¬ 
wise VK5 and VK8. 

(4) A station heard may be logged once on 
phone and once on c.w. for each band. 

(5) Club receiving stations may enter for the 
Receiving Section of the Contest, but will not be 
eligible for the single operator award. However, 
if sufficient entries are received a special award 
may be given to the top receiving club station. 
All operators must sign the Declaration. 

(6) Awards. — Certificates will be awarded 
to the highest scorer in each call area. Further 
Certificates may be awarded at the discretion of 
the Federal Contest Committee. 

SPECIAL REMINDER:— 

YOUR LOG COULD HELP YOUR STATE TO 

WIN THE REMEMBERANCE DAY CONTEST 
TROPHY. 


EXAMPLE OF TRANSMITTING LOG 


DATE / 
TIME 
EST 

BAND 

EMISSION 

CALL 

SIGN 

R.S.T. Nr. 
SENT 

R.S.T. Nr. 
RCVD. 

V.H.F. 

BONUS 

POINTS 

CLAIMED 

— 











EXAMPLE OF RECEIVING LOG (NEW SOUTH WALES S.W.L.) 


DATE/ 

TIME 

EST 

BAND 

EMISSION 

CALL SIGN 
HEARD 

R.S.T. Nr. 
SENT 

R.S.T. Nr. 
RCVD. 

STATION 

CALLED 

V.H.F. 

BONUS 

POINTS 

CLAIMED 


Aug. 64 
15 1803 

7MC. 

A3 

VK5WI 

59001 


VK2WI 


3 


15 2349 

7MC. 

A3 

VK6WI 

56005 

_ 

VK3WI 

— 

5 

_ 

16 1200 

50MC. 

A3 

VK4WI 

43026 

— 

VK7WI 

25 

2 

— 


operated in accordance with the rules and spirit 
of the contest. 

Signed. 

Date . 

All contacts made during the Contest must 
be shown In the log submitted (see Rule 4). 

Entrants In the Open Section must show 
phone and CW contacts In numerical sequence. 

(12) The right to disqualify any entrant who. 
during the Contest, has not observed the regu¬ 
lations or who has consistently departed from 
the accepted code of operating ethics. 

(13) The ruling of the Federal Contest Com¬ 
mittee of the WI.A. will be final. No disputes 
will be entered into 

(14) Certificates will be awarded to the win¬ 
ners of the phone, C.W. and receiving sections 
in each call area (Australian Capital Territory 
and Nortnern Territory will count as separate call 
areas). There will be no outright winner for 
Australia. Further Certificates may be awarded 
at the discretion of the Federal Contest Com- 
mitte. 

The State to which the Perpetual Trophy will 
be awarded shall be determined in the following 
way. 

To the average of the six top lops shall be 
added a bonus arrived at by adding to this 
average the ratio of logs entered to the State 
LIcencess multiplied by the total points from 
all entries. 

EXAMPLE: 

Average of the top six logs plus 

(Logs Entered 

- X 

(State Licensees 

Acceptable logs shall show at least five valid 
contacts. 

NOTE:— The Federal Contest Committee em¬ 
phasises the need for strict observance of Rule 
9 In the Transmitting Section and Rule 3 in the 
Receiving Section. 

Receiving Section 

(D The Receiving Section is open to all Short 
Wave Listeners In Australia, but no transmitting 
station may enter. 

(2) Contest times and loggings on each band 
are as for transmitting. 

(3) All logs shall be set out as shown in the 
example. Logs must show first the call sign of 
the station calling (not the Station being called), 
the serial number sent by it and then the call 


Total of Points from) 
all Entrants ) 



To 

VKO 

JWIVI 

VK1-2 

1 

VK3 

VK4 

VK5-8 

VK6 

VK7 

VK9 

From 

VKO 

„ 

6 

6 

6 

6 

6 

6 

6 

it 

VK1-2 

6 

- 

1 

2 

3 

5 

4 

6 

/# 

VK3 

6 

1 

- 

3 

2 

5 

4 

6 

// 

VK4 

6 

1 

2 

- 

3 

6 

5 

4 

if 

VK5-8 

6 

2 

1 

3 

- 

5 

4 

6 

n 

VK6 

6 

1 

2 

4 

3 

- 

5 

6 

n 

VK7 

6 

2 

1 

4 

3 

5 

- 

6 

it 

VK9 

6 

1 

2 

3 

4 

5 

6 

- 

Note 
call i 

—Read 
areas. 

table from left 

to ri 

ight for points 

for 

the various 


ALWAYS RELY ON R.D.S. 

Stockists of Television 
parts, Picture Tubes and 
]§^ Turrets 

S We can supply all Radio and 
Electrical Components and ace 
agents for the famous A.W.A. 
Radio Sets. Distributors of Test 
Equipment, Valve and Circuit Tester, Multi¬ 
meters, etc. A complete Mail Order Service 
for the Countryman. Call, write 1 , or phone to 

The independent Wholesaler 
RADIO DESPATCH SERVICE 

Radio and Electrical Distributors, 

Cnr. GEORGE and HARRIS STREETS, 
869 GEORGE ST., SYDNEY. 

Phone 211-0816, 211-0191. 

Open Saturday Mornings. 


SPACE EXPLORATION 



Saturn as you will see It. 
ASTRONOMY, the most fascinating and re¬ 
warding of all hobbies. 

Why not build your own powerful astronomical 
telescope? We offer you our specialised 
service and assistance in this project. 6in 
mirror grinding kits, £8/12/6} 8in £13. 
These include a pyrex mirror blank, abrasives. 

pitch and illustrated instructions. 

We can also supply refractor astronomical 
telescopes from £14/10/; and carry a large 
range of pyrex mirror blanks, Kellner and 
Orthoscopic eyepieces, flats, Barlow lenses, 
maps and atlases. 

Write for a FREE catalogue. 

AMATEUR ASTRONOMERS 
SUPPLY CO. 

25 Falcon St.. Crow’s Nest, Sydney. PO. Box 
48. Mosman. N.S.W. Phone 43-4360. 
After hours. 96-7160. 
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PHONE 

LA3845 

136 VICTORIA R'D. MARRICKVIUE.SVDNEy.N-SW 

EVENINGS Cr WEEKENDS PHONE XW5956 


636 KING STREET, NEWTOWN-LA7008 


WIDE BAND BgVD| 
OSGILLOSGOPE 

5 Meg. Bandwidth. Push-pull vertical and hori¬ 
zontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 

3-inch £49'17’6 5-inch £55*15'- 


PORTABLE RECORD 
PLAYER 

Leatherette Cabinet. £15/17/6 


PLAYMASTER 
& 107 


106 


, 


Feb. and March R.TV & H. 

106 KIT SET 

WIRED AND TESTED, 

£44 

107 KIT SET 

WIRED AND TESTED, 

£41/10/- 
PLAYMASTER 2 

With Wide Range Tuner in Cabinet 
as Above. P.P. Output. 7 Watts per 

Channel. £39/10/- 

SPEAKER VENTED 
ENCLOSURES 

With 8In. Twin Con e Speakers 

Fitted, £9/10/0 Each 

Vented Enclosures for 12in Speakers. 

5 * c. ft. £11/15/- 


COLLARO STEREO 
TAPE DECK 

As used in R., TV & H. 
stereo recorders. 

Also operates as 4-track monaural. 
Latest hi-fi Michigan heads. 

£26/5/- 

2-Track Mono £19/-/- 


ENGLISH TRANSISTOR 
AMPLIFIERS 

5 Transistor — 400 MW. 

£4/8/- 

6 Transistor — 800 MW. 

£6/19/6 

6 Transistor. 5 Watt. 

£10/19/6 


CITIZENS BAND 

27.240 Meg Fonct 102B 
10 Transistor Transceivers. 
Hl-Power. 240 MW. 
Range to 10 miles. 

£32-10-0 each 


MITY—AMP. 

5 Transistor Amplifier, 2 Watt 
Hi Fi Output. 

6 or 12V input. 3 to 45 ohm output. 
Including Connection diagram atics 
for mono, stereo, P.A. and Inter-com 
use. 

£7/15/- 

SPEAKERS, 6in x 4fn. 33 Ohm. 

£2/-/- Each 

Pack and Post 5/ 

Complementary Circuit, Encapsulated 
unit. Canadian manufacture. 

Parts for A.C. Power Supply 

Mono. £5 15 0 

Stereo. £6 5 0 


TRANSISTOR 

IGNITION 

Improve the Performance and 
Economy of your Car. 

Kitset for 6 or 12 V. Positive 
or Negative Polarity. 

£17/0/0 

Wired and Tested. £ IS/10/0. 
Installation and Electronic Tune-up 
if required, 

£2/10/0 plus Parts 


TV PATTERN 
GENERATOR 

R.. TV * H. August Kltset. £8/10/. 
Wired and Tested .. .. £12/10/. 

Post 7/6. 


Resistance Capacitance 
Bridge 

R.. TV A H. Sept, issue. 

Complete Kltset .£18/15/ 

Wired and tested £22/15/ 


AMPLIFIERS 

Public Address Range 
240v-AC 


MINIATURE P.A. AMPLIFIER. 

15 WATTS OUTPUT. 
Multimach Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.84 output. £17/15/. 

30 Watt. As above EL34 P.P. 

£25/15/ 

40 Watt. As above EL34 P.P. 

£37/15/ 

60 Watt. As above EL34 P.P. 

£42/15/ 

100 Watt. As above KT8S P.P. 

£63/17/6 

LINE OR VOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost.. Ultra Linear output £21/15/ 
5/20. As above.£32/15/ 

BATTERY-AC 

OPERATION 

6 valve 6 v plus 240v-10 watt 

£27/15/ 

7 Valve 12v plus 240v-12 watt 

£29/17/6 

7 Valve 12v plus 240v-25 watt 

£35/17/6 


PHILIPS 
DISC JOCKEY 

4-speed Players. 

6V. D.C. 

Monaural Crystal. 

£4/17/6 

Stereo £5/17/6. 

Post. N.S.W. 7/6. Interstate 12/6. 


PLAYMASTER 3 

Using the new 6GW8 provides 4V6 
watts per channel with an input of 
200Mv and improved frequency re¬ 
sponse, 150mA power supply pro¬ 
vides adequate reserve for tuner and 
higher output. 

WIRED & TESTED £29/17/6 

PLAYMASTER 4 

COMPLETE KIT SET 

£36/17/6 

Wired, Tested, Guaranteed. 

£42/10/- 


Send for full details on 
j Radiogram Chassis/ TV and 
Amplifiers 


MULLARD 
TACHOMETER 

4in FERRIER METER. 

Wired and tested. 

£10/7/6 

R.T.V. A H. July Issue. 

State max. rev*., voltage, earth, 
polarity, cylinders. 

Post: N.S.W. 5/-« interstate 7/6. 


LEADER 

SIGNAL GENERATOR 
LSG 11 

240r A.C. Powered. 

6 Band, 120 Kc to 390 Megs. 
Provision for Crystal. 

An ideal TV Marker Generator. 

£16/15/- 

Post. N.S.W. 7/6, Interstate 12/6. 


MULTIMETER 

20,000 O.P.V. sensitivity. 
Ranges: 

DC volts, 0, 10, 50, 250, 500, 1000. 
\C volts, 0, 10, 50, 250, 500, 1000. 
DC current 0.5uA, 0.25, 0.50mA. 

Resistance, 0.50K, 0.5meg„ 5 m eg. 

D.B. minus 20 to plus 36. 

£7/19/6 

K50, 50 000 O.P.V. 

Ideal TV Test Unit. 

Current Range to 10 Amp. 

£19/10/- 
MODEL K2 

2000 O.P.V. Sensitivity. 

Ranges as above except 50uA. 

£5/12/6 

Post. N.S.W. 3/6, Interstate 5/6. 

200H 

20,000 Ohm PER VOI.T. 

D.C. Volts, 6 Ranges to 2500v. 
A.C. Volts, 5 Ranges to l,000v. 
Ohms, 2 Ranges. 

Current, 3 Ranges 50 uA to 250 
mA. 

Capacity D.B. Output, etc. 

£5/15/- 

100K 

100,000 ohms per volt. 

22 Ranges. 

£12/19/6 

SANWA 370 
4.000 V.P.V. 

22 Ranges. A.C. and D.C. Current. 
2 to 1200V AC and DC to 12 Amps 


£13/15/- 


LATEST 

4-SPEED PLAYERS 

MOV A.C. Mono .. .. £5 15 0 

240V A.C. Stereo . . 8 10 0 

Battery Mono. 915 0 

Battery Stereo. 10 15 0 

Battery Mono 45 r.p.m. 

In Cabinet. 412 6 

Post. N.S.W. 7/6, Interstate 12/6. 


STEREO RECORD 
CHANGERS 

Latest Model. 4 Speed. 

£10/15/- 

Dc Luxe Model. Ceramic Pick-up. 

£12/15/- 

Post: N.S.W. 12/6; Interstate 17/6. 
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PHONE 

_ _ LA3845 

136 VICTORIA R'D. MARftlCKVILU.SyDNEy.N SW 

EVENINGS & WEEKENDS PHONE XW5956 


636 ICING STREET, NEWTOWN-LA7008 


PLAYMASTER 2 
STEREO AMPLIFIERS 

Push-Pull. 8 Watt, per Channel 
Bass and Treble boost and Cut. 
Wired and TesLed. 

£31 

2.81n Dual Cone Speakers and 
Stereo. 4-speed Player 

ordered with this Unit or 
Playmaster 3. 

£13/10/- extra. 


WIDE RANGE G.D.O. 

R.TV. and H. Feb. Issue. 

KITSET £20/5/- 

Wired and Tested .. £26 5 0 




GUITAR 

AMPLIFIERS 


10-Watt. Two-Channel, with Twin 
Cone Speaker. £25/15/. 

14-W'att. 4 Inputs. Bass and Treble 
Boost. 2 Twin Cone Speakers. 
£29/15/. 

17-Watt. Four-Channel. Bass and 
Treble Boost. Two Twin Cone 
Speakers. £36/17/6. 

35 WATT 

4-Channel. -Bass and Treble Boost. 
4 Twin-Cone Speakers £52/10/ 

60-Watt, 2 Unit 
4-12in Auditorium Speakers, 

£85/17/6 

Vibrato with foot control and 2 
pre-set controls for frequency and 
intensity. £5/5/ extra on above 
models. 

14 + 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt + 14 

Watt Reverb. 2 9 x ei Woofer 

Speakers. 2 9x6 Twin-Cone 

Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato Control 
included. 


£81/15/- 


SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 
4 Input Channels. Bass and Treble 
Boost. 2 12in Radial Beam Speak¬ 
ers. Perfect reproduction on 20 
cycles. 

£72/17/6 
TAPE ECHO UNITS 

6 Bradmatic Heads. 9 Speed. Up to 
30 reverbs. 

£72/10/- 

Suit any Amplifier. 



SERVICE STATIONS 
IGNITION ANALYSER 
OSGILLOSCOPE 


Simple to operate. Quick, accurate visual indication of condition, 
operation and faults in spark plugs, coil points, condenser, gap settings, 
etc. Latest American design. Will pay for itself within 1 month on 
electronic tune-ups. 

Circuit, operating Instructions, graphs and 
fault indications included. 


£51/15/- 


NEW 

ELECTRONIC 
MEGAPHONES 

Elecphone Transistor 
Loud Haller, Pistol Grip Megaphone 

£7/17/6 

SOUND POWERED BATTERY 
Range 400yds. 

£8/15/- line 

TRANSISTOR POWERED 

£29/15/- 

NATIONAL 

TRANSISTORED POWERED 
SHOULDER MEGAPHONE 

£25 

Range 800yds. 

Weight 71b. 

All complete with Speaker, Batteries, 

Microphone, etc. 

Pack and Post 12/6. 

/iimiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiitiiiiimtiiiiiiiiuiiiiiiiitiuimiitiimiiiiiiiiiiiiiiiiiiiiisiiiiiiiuimmtuiimiiiirt 

I WEEKEND - HOLIDAY - EVENING | 

1 DEMONSTRATIONS AT C0LLAR0Y 

| PHONE XW5956 FOR APPOINTMENT TO TEST STEREO 
GUITAR AMPLIFIERS AND TELEVISION. 


P.A. SPEAKERS 

S WATT 

Bin Units in Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

£6/15/- 

In Double Ended Flares. 
Duolateral Coverage. 

£7/5/- 

Output Transformers to suit 
17/6 extra. 

P.A. SPEAKER 
DRIVER UNITS 

American Rating. 30 Watts. 
Voice Coil 16 ohm. 

£10/15/- 

15 Wail Rating. 

£7/17/6 

REFLEX HORNS TO SUIT. 

£10/15/- 


TUmiiimimiii 



... 


BATTERY 

CHARGER 


■ K ^ : 

* 


240 Volt A.C. Operation 

3 Rate 6v, I2v, TRICKLE CHARGE 

Trickle Charge Position suits all Batteries. 2V to 12V 
rate of 200 to 500 M.A. 

STANDARD 


at 


1 amp. 6 V, 12V.£3/7/6. 

3 amp. 6V, 12V, TRC £6/12/6. 

4 amp. 6 V, 12V, TRC £7/12/6. 

5 Amp. 6 V, 12V .. .. £7/19/6. 
Post., N.S.W. 7/6, Interstate 12/6. 


DE LUXE 


1 Vi amp., 6v-12v .. .. £4/17/6. 

3 amp.£8/7/6. 

4 amp. .. £9/17/6. 

6 amp.£10/17/6. 

10 amp. £13/17/6. 

Rail or Air Freight on. 


PLAYMASTER 
101 

This high performance basic 
amplifier kit, as described in the 
August issue of Radio, Televlson 
and Hobbies, is now available. 

Price £29/10/- 

Wired and Tested, £33. 

No. 9 CONTROL BOX KIT £10/10/- 

WIRED AND TESTED, £12/10/ 

Complete Single Unit, including controls and anodised £*3 / l A / 
control panel. Wired and tested.XrT’S/ IV/" 



TRANSISTOR P.A. 
AMPLIFIERS 

12V Operation 
2 Channel input. 

With mixing 15 ohm output. 
15 Watt £27/15/- 
30 Watt £37/15/- 
50 Watt £42/10/- 
240 A.C. plus 12VD operation 
required. £7/10/- extra. 



ft. TV & H. 
STEREO 

TAPE-RECORDER 

MARCH-APRIL JSSUE, 1962 

Complete kit set as described 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
and required modifications. 

£90/17/6 

Steel Cabinet to fit. 

£ 8 /-/- 

Wired and Tested. Complete In 
Cabinet with Tape. 2 Dynamic 
Microphones. Guaranteed. 

£115 

TAPE RECORDER 
SPECIALS 

2-Track, Deck and Amplifier. 
To build into your own unit. 

£24/15/- 

4 TRACK 3 SPEED 
DECK WITH 10 WATT 
AMPLIFIER 

Latest B.S.R. Deck with footage 
and level indicator. 

£45/15/- 



Transistor Portable 
TAPE RECORDER 

AIWA T.P. 50. 

Latest push button model. Complete 
with mike, batteries, tape, telephone 
attachment, induction loop. 

£21/17/6 

AIWA De Lu,e 

T.P.701 6 transistor capstan drive, 2- 
speed, 2-track Hi-Fi quality. 

£49/17/6 

Post. N.S.W. 7/6, Interstate 12/6. 
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RADIO 


* A* ****** PHONE 

1 LA3845 

136 VICTORIA RD. MARRICKVIUE.SyDNEy.N SW 

AND 636 KING STREET, NEWTOWN —LA7008 
EVENINGS and WEEKENDS: "KALUA," Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, UNDERCLIFFE, EARLWOOD, BUS AT DOOR, STOP No. 42 



NEW VARIACS 

115v 50 cycle 5 Amp. 

2 Units. Provide Infinitely variable 
voltage, 2 to 260 at 5 amp. 1200 
watts. 

£7/10/0 Each 


NEW 

ALDIS LAMPS 

12V SIGNALLING UNITS 

Ideal for yachts, etc. Also Spot 

Lamps, etc. In transport cases. 

£5/7/6 

Used, Good Condition, £2/12/6. 
Post. N.S.W. 7/6, Interstate 12/6. 


Vibrator 


Power Transformers 

6V 300V 125mA 

. . . £3 

17 6 ; 

12V 325V 125mA 

. . . . £3 

17 6 ! 


NEW 

VALVES 


6AM5 

. . 7 

6 

EK32 . . 

15 0 

6AM6 

. . 7 

6 

809 ... 

17 6 i 

6\L5 

. . . 7 

6 

EBC33 . . 

12 6 

6J6 

. . . 7 

6 

6AG5 

9 6 

866A 

. . . 15 

0 

EL91 . . 

10 0 

813 . 

. £3/10/ 

EF73 . . 

4 0 

803 . . 

£3 

EF72 . . 

4 0 

3A4 

.. 12 

6 

EC70 . . 

4 0 

84/6Z4 

. . 12 

6 

2C26 . . 

7 6 

4D21 

£4 17 

6 

RK34 . . 

7 6 

12C8 . 

. .. 12 

6 

IN5 . . . 

7 6 

1C6 

. ..12 

6 

1C7 . . . 

5 0 

1J6 

. .. 12 

6 

1Q5 . . . 

5 0 

3B7 . . 

.10 

0 

1M5 . . . 

5 0 

3D6 

10 

0 

7C5 . . . 

5 o ! 

304TH 

£1 10 

0 

7W7 . . . 

5 0 

2050 

£1 


12A6 . . 

5 0 

IK7 . . 

... 5 

0 

6J8 . . . 

17 6 

6J5 . . 

. . 9 

6 

6C8 . . . 

7 6 

6J6 . . 

.. 10 

0 

VR65 . . 

5 0 

6J7G . 

. . . 7 

6 

12SK7 . . 

5 0 

KTW62/6U7 7 

6 

IT4 . . . 

10 0 

1D5 

. . 5 

7 

6BM8 . . 

7 6 

6F6 . . 

. . 10 

0 

12BH7 . . 

7 6 

EF37 . 

. .. 12 

6 

12AU7 . . 

7 6 

5U4G 

. . 12 

6 

6BL8 . . 

7 6 

SAG7 . 

. .. 10 

0 

6BX6 . . 

7 6 

VT502 

.. 12 

6 

RL27 . . 

15 0 

IL4 .. 

. . 5 

0 

1616 . . . 

7 6 

6K6 .. 

7 

6 

5Y4 . . . 

10 0 

AVI 1 

.. 2 

6 

5X4 . . . 

10 0 

6K7 

.. 5 

0 

2A3 . . . 

£1 

12SJ7 

. . 12 

6 

807 .. . 

£1 

12SL7 

.. 12 

6 

5U4 . . . 

10 0 

6SH7 . 

. . . 4 

0 

866 .. . 

17 6 

47 

.. 12 

6 

6X5 . . 

7 6 

843 .. 

£1 10 

0 

6SK7 . . 

12 6 

1629 

. .. 5 

0 

6SS7 . . . 

12 6 

1619 

. . £1 


CV 1136 . 

7 6 

RK75 

.. . 10 

0 

CV 1133 

7 6 

723A 

. . £3 


CV 1102 . 

7 6 

VR75/30 . 15 

0 

5Z4 

10/0 

RK48A 

.. £3 


6SF7, metal 10/0 

954 . 

. .. 5 

0 

6SG7. metal 10/0 

VR105/30 . 15 

0 

6F6, metal 

12/6 

6AC7 . 

.. 7 

6 

829B and 


2X2-879 . . 5 

0 

Socket 

2/17/6 

6AJ5 . 

. . 5 

0 

6BY7 

7/6 

VR150/30 15 

0 

1603 . . . . 

7 6 

6SA7, 

metal 7/6 

7N7 . . 

7 6 

12SJ7, 

metal 12/6 

6K6 . . 

9 6 

6N7 

7/6 

76. 

7 6 

6AN5 

12/6 

6G6 .. 

7 6 

CAT9 

5/5/0 

6B8 . . 

7 6 

5X4 

10/0 

12BE6 . . . 

9 6 

6AK5 

. . 17 

6 

CV63 . . . 

7 6 

9006 

. . 5 

0 

CV66 . . . 

7 6 

6AS7 . 

. . 12 

6 

6SN7 . . . 

7 6 

CK1013 . 15 

0 

6SJ7 .. .. 

9 6 


New 


Telephone 

Amplifiers 


Transistorised. 



£6/7/6 



Post 

3/6 


NEW C.R.O. TUBES 

3AP1-906 


.. .. £1 

7 6 

5BP1 



.. .. £2 

7 6 

CV112 




10 0 

VCR97 



.. .. £1 

17 6 

VCR511B . . . 


.. .. £1 

7 6 

VCR 1370 . . 



10 0 


NEW POWER 
TRANSFORMERS 

240v A.C. 50 cycle primaries. 

Standard 6.3 filaments. 

1960 5” CRO. £5 10 

1960 3” CRO. £3 15 0 

325 x 325. 150MA .. £3 17 « 

285 x 285. 300MA £6 15 0 

800v and 270v. 300mA, ea. £7 10 0 

240v-110v. 1.3 Kv Auto £10 10 0 

150 x 150v 30mA .... £150 

225 x 225v 40mA .. .. £1 7 6 

124V Doubler 300m . . £2 15 0 

130V Doubler 400m . . £3 5 0 

385 x 385, 100 mA . . . . £1 17 6 

300 x 300, 80 inA .. .. £1 12 6 

12v to 240v Inverter £17 6 

145v Doubler 450mA £3 17 6 

150v Doubler 450mA .. £4 7 6 

220v Doubler 600mA £6 15 0 

310 x 310V l70Ma .. .. £2/9/6 

110V Doubler 400 MA .. 2/7/6 

Inverter Transformers 

12V 240V 60 Watt £3 7 6 

32V 240V 60 Watt . . £3 7 6 

12V 240V 100 Watt . . £4 3 0 

32V 240V 100 Watt .. £4 5 0 

6V or 12V to 240V 40 watt 1 17 6 


NEW HEADPHONES 


5 Ohm. 

£1 

2 

6 

2000 Ohm. 

1 

2 

6 

4000 Ohm . 

1 

5 

0 

Crystal. 

2 

15 

0 

Stereo 5 Ohm. 

2 

5 

0 

Stereo. Crystal . 

2 

17 

6 

Low Impedance 

2 

17 

6 

American Lightweight . . 


12 

6 

Australian DLR 


12 

6 

Dynamig Earpieces, pr. 


4 

6 

Post 2/6 pr. 





RELAYS 


6V, 3 pole Miniature ..... 15 0 

1700 SPDT. 7 6 

1300 SPDT. 7 6 

500 x 500 SPDT. 7 6 

12 volts DPDT, 5 amp .. £1 

12 volts DPDT.12 6 

lOOpf TX var. condensers . . 10 0 

100 to 500 pf 3000v. var. . . 10 0 

500 to 2500pf 750v. var. .10 0 

Hi-speed Polarised relay £2 10 0 
400 ohm .12 6 


Hl-lo Phono Transformers .. 4 6 

Hi-voltage, Lead-thru Insulators 1 6 

each; 15/ doz. 

60pf with Vernier .. .. £1 1 0 

30pf.10 0 

Throat mikes, new. 3 6 


OIL FILLED 
CONDENSERS 

.5mfd 600V. 3 6 

2mfd 600V.6 6 

lmfd 600V. 6 6 

4mfd 600V. 6 6 

4mfd 2.5K. £1 10 0 

lmfd 3000V.17 6 

•5mfd 5K, .1 5K, .1 3K AC 
.25 4K, .5 l'/xK .. . . ea. 15 0 

4 mfd 3000 . 1 15 0 

2 mfd 3000 . 1 5 0 

1 mfd 3000 . 1 0 0 

1.25 mfd. 6000v. 2 5 0 

2 mfd. 4000v. 1 10 0 

2 mfd. 2000v. 15 0 

4 mfd. 1500v.. 15 0 

1 mfd. 1500v. 10 0 

8 mfd. 600v. 10 0 

l mfd. lOOOv. 10 0 

TBY 

Transmitter Receivers 

20 to 80 Megs. 

BATTERY OPERATED. 

£14/17/6 


GENEMOTORS 

Input Output 

12v 600v 300mA New . . £5 10 0 

12v 500v 350mA . . .. £8 10 0 

12v 1200v 200mA . . . . £6 10 0 

24v 250v 100mA New . . £2 0 0 

24v 540v 200mA New .. £2 15 0 

24v 300v 250mA New . . £2 15 0 

12v 275v 110mA .. .. £3 13 0 


100 NEW ASSORTED 
RESISTORS 

Mainly I.R.C., Vi, 1.2 Watt. 

04 Values. Vi ohm. to 10 megs. 

15/-, Post 2/6 

100 new assorted Condensers 
Paper, Mica, Ceramic Me alcap. 
25 Values. 

15/. Post 2/6. 


WANTED 

Communications Receivers. Test 
equipment. P.A. Gear. Large or 
Small surplus stock. Best prices. 
Call, write or phone any time. 


' 1 Sim 
. [ Call 


COSSOR 
DOUBLE BEAM 
OSCILLOSCOPE 

Tested. Good Order. 

£49/17/6 


COMMUNICATIONS 

RECEIVERS 

B.28—CR100 

Current Navy Receiver 
6 Band.40 K.C. to 32 Meg. 
Variable Selectivity. 2 R.F. 

2 I.F. Stages. Crystal Gate Band 
Spread. New Condition. Airiested. 
Realigned 240V A.C. Operat.on. 

£65/-/- 

AR7 RECEIVERS 

Air-tested, realigned. Perfect order. 

£57/10/- 
MURPHY—B40 

5 Band 650 K.c. to 30 Megs. 240 V. 
A.C. operation. Variable :.electivity. 
Crystal filler. 2 R.F. stages. 2 I.F. 
stages. A late model receiver. Still 
in current use in Navy. Excellent 
selectivity and sensitivity. Air Tested. 
Realigned. Perfect order. Circuit 
included. 

£55 

A.M.R. 101 

A.W.A. Version of National H.R.0. 
& A.R.7. 

£57/10/- 


TRANSISTOR POWER 
SUPPLIES 

12v, D.C. Input. 300v. 150Ma. 

Output + 150v. Output. 

£11/17/6 

12v. D.C. Inpul. 400v. I50 M:i. 

Output -f 200v. Output. 

£14/17/6 

28v. Input. 500v. 200Ma Out. 

+ 250v. Output. 

£19/17/6 

12v or 32v Input to operate TV 
Sets. 150 Watts. 

£29/17/6 


No. 19 

TRANSCEIVERS 

2 to 8 Meg.. IS Valve. 
Excellent condition. 

£9/17/6 


NEW METERS 

£ s d 

50 Microamp, 3in.2 15 0 

10mA Centre Zero . . .. 1 10 0 

150-0-150 . 1 10 0 

100-0-100mA. . . 1 10 0 

300-0*300mA.1 10 0 

0-60 amp, AC/DC.1 17 6 


VERNIER DIALS 

20-1 RATIO 

2ln. .. £1/2/6 

2Viin.£1/7/6 

3in.£1/12/6 

Post 2/6 


B.S.R. 

4 TRACK DECK 

£17/15/- 

2 Track. 3 Speed. 

£17/15/- 

4 Track. 3 Speed. Mono or Stereo. 

£ 22 / 12/6 

BRADMATIC HEADS 
Latest Vi track. Hi Fi. 

£4/15/- Pair 


NEW 

COMMUNICATIONS 
RECEIVERS 
E.I.L. 401 

4 Band. 500Kc to 30 Megs. 
B.F.O. S. Meter. Noise Limiter. 
Band Spread. 240v Ac. 

£45/0/0 
E.I.L. 62 A. 

4 Band, Band Spread, Amateur 
Receiver. 9 Valves. 550Kc to 30 
Megs. B.F.O. S. Meter. ANL. 

£72/10/0 

LAFAYETTE HE 30 

550KC to 30 Meg. 

£72-10-0 
E.I.L. STAR 600 

3 to 30 Meg. Double Conversion. 
S.S.B. Band Spread to 600 K.C. 
Per Band. 

Built-in Crystal Calibrator. 

£225/-/- 


3BZ RECEIVERS 

AIR TESTED. PERFECT ORDER. 
6v. Operation. 6 Band. 

200 K.C. to 30 Megs. 

Ideal communications Receiver or 
mobile and small ships' use. 

£27/10/- 


NEW ROTARY 
CONVERTERS 

160 watt, 50 Cycle. 

24v to 32v Input. 

Output can be supplied 
for 50-110 or 240v 
as requires!. 

Suit radiograms, TV, Tape 
Recorders, Fluorescent Lights. 

£19/17/6 

450 Watt, as above 

£36/17/6 
12 VOLT UNITS 

As above. Metered with Field 
Regulator. 

Will operate TV Sets. 

£19/17/6 
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LISTENING AROUND THE WOULD 


Art Cushen’s monthly report on 
long-distance short-wave, television 
and broadcast band reception. 


ombia; we hope this is sufficient for a report 
to reach the station for verification purposes. 
The station is covered, for much of the time, 
by the transmissions of HISD Radio Santo 
Domingo, Dominican Republic, which also 
uses 5970KC and opens at 1025 hours. 

AFRICAN NEWS 

Transmissions from Africa reach their 
peak during the dawn period in August and 
September, and we print news from Radio 
Sweden’s DX session which gives news of 
many stations which it will be possible to 
hear. 

Angola station Emisora Official, Luan¬ 
da, is on the air 0600-0900, 1100-1330, 
1730-2300, and Sundays 0800-2300 on 4885, 
4955, 6025 and 6190KC. On weekdays the 
'T'HE major step will be to increase the present radio and proposed television ser- transmission 1100-1300 and Sunday 1100- 
A power of the Wewak station from its vices, are to be installed in a new Broad- 1800 is on 9765KC. Also weekdays 1700- 
present 250 to 10,000 watts and, as it is casting House in Noumea. 2300 and Sunday 1800-2300 the transmission 

located only 70 miles from the Indonesian At present the Noumea station uses three is on the additional channel of 3955KC. 
transmitter, it should do much to combat frequencies, on the broadcast band 1400K.C, Congo transmissions from Leopoldville, 
propaganda from the Indonesian station in an , d short wave 7175 and 3355KC; the in the local vernacular services, carried 
the area. schedule 0700-1030 hours G.MT. is the one in Congolese on 9620KC, 0400-0700, 

Sukarnobura, capital of West Irian (the ^est received in New Zealand. The broad- 
former Kotabaru and Hollandia) is the site = as ‘ ban ? of ,40 . 0 1 C * used Tahl ‘> 
of the Indonesian station which programs covere d by Noumea from 0700 

both for the Indonesian and Australian sec- when the y °P en w,th the famil,ar bird call, 
tions of New Guinea. The Indonesian pro- 


Papua-New Guinea —New Stations 

The Australian Administration of Papua-New Guinea has announced 
the construction of new stations in the area, to combat broadcasts from 
Indonesian stations in West Irian, which are being directed at the New 

Guinea population. 


1000-1300, 1500-2100, and at 0500; the ad¬ 
ditional frequency of 11755KC has also been 
used. \ 


grams are in pidgen English and are aimed 
at the native population, with a low standard 
of programming. The Administration will 
open stations at Daru, on the south-west 
coast of Papua and at Goroka and Mount 
Hagen in the New Guinea highlands within 
the next few months. The Administration 
plans to place transistor radio-receivers in 
many villages in New Guinea, which will 
cover only the medium-wave band. They will 
not be capable of hearing the Indonesian 
broadcasts, but only the new stations of the 
Administration, which will all operate on 


Notes from readers should be sent to 
ARTHUR CUSHEN, 212 Earn Street, 
Invercargill, N.Z. AH times are in Green¬ 
wich Mean Time and all frequencies in 
kilocycles. To convert GMT to local 
time, add 8 hours for Perth, 10 hours 
for Sydney and 12 hours for Wellington 
time. 


LEBANON ON 962KC 

Good signals are being received from the 
Lebanon Broadcasting System in Beirut in 
its English service to North America and 
this tranmission is giving good reception in 
New Zealand and Australia. The full 
schedule of the transmission of the Lebanon 
Broadcasting System is as follows: 

To Africa, 1830-2030 on 11380KC (1830 
English, 1900 Arabic, 2000 French). 

To South America, 2300-0100 on 11900- 
KC (2300 Portuguese, 2330 Arabic, 0030 
Spanish). 

To North America, 0130-0400 on 9625KC 
(0130 French, 0200 Arabic, 0230 English, 


RADIO HORIZONTE, BOGOTA 

A new Colombian has been heard on 

, , . . , , ^ . 5970KC from opening at 0900 hours and at l mauu;, 

the broadcast band. The Present short-wave good strength for the 1000 watts of power 0300 Arabic, 0330 Spanish), 
service from Wewak, Rabaul and Port assigned to the station. The slogan “Radio Omnidirectional Service, 0430-0730 1630- 
Moresby will be available to listeners only Horizonte Bogota” is used by the station. 1830 on 5980KC, 0930-1600 on 9545KC 

on J: he, I 2^? rec ® lvers : _ , . It has been assigned the call letters HJKA, 

The A.B.C. stations m Port Moresby will which have only been heard when the stat- MALAWI ON 3955KC 

have an increased proportion of programs ion opens transmissions. A lady announcer A new African radio station is Radio 
directed at the New Guinea village listener, IS employed; she uses a motor horn, of all Malawi, in the former Nyasaland It i s on 
wlt , h animprovedcoverage of w ? rld news things, to intersperse between the many com- the air 0400-0600 and 1000-2000 on 1230 
and a further 400 transistor radios to be mercial announcements which the station KC with 300 watts and on 3955KC with 
given to the New Guinea native population carries. Many of the brands are well-known 1,000 watts. The station uses Enahsh 
m x!l e a 1 ? 3 '- • , ,■ ,| , . American products, making the station pro- Nyanja and Tumbuka and has African 

TTie Administration will also build a raon- gram easy to identify for details for a re- drums and a rooster’s crow as'ouenhie sfa 
ltoring station at Mount Hagen, for security ception report. No address of the station is nals. The station announcement Fs “This is 

receivers’ to* listen^to^Asiarf*broadcasts' ^ » orizo ^..!ggg t g:. ,9>»' the Malawi Br<^as”£,r£io,^nd 


CRICKET TEST FREQUENCIES 

The present series of cricket Tests between 
England and Australia has resulted in the 


NOTES FROM OUR READERS] 


African signals are very well received by 


introduction by the B.B.C. of some new ma ny of our South Australian readers anH 2 ^ r> d H14T and used the slogan La Voz 

freauencies used hv its relav stations in Cv- olrS a°Ji i . -Australian readers and de Dommicana when it was in operation, 

irequencies used oy its relay stations in t^y Rex Gillett m Adelaide, gives news on some The location was then Ciudad Tmiillo Vmt 

prus and Singapore. The complete details of ver y interesting signals. Radio Nicer at _ 1" 


the relays are as follows: 

B.B.C., London. 

0945-1745 21480KC 
0945-1745 17695 
1545-1745 15105 
B.B.C. Cyprus Relay. 

0945-1545 21740KC. 

B.B.C. Singapore Relay. 

0945-1245 11750 
1145-1745 9765KC 
1300-1745 7120KC. 

EXTENSIONS FROM NOUMEA 

. Plans have been announced for an in¬ 
crease in the radio transmissions from Radio 


very interesting signals. Radio Niger at the recent change in the name of the capi- 
Naimey has been heard to 2115 hours tal of the country has also resulted in new 
GMT when sign off on 3260KC. Accra callsigns, without the numeral, being issued 

i rmnlp —11 _ i V __ nrf . • • • • • 


in Ghana has been noted on four channels, 
3366 and 4915KC in the home service to 
2220 GMT, and on 6070 and 9545 closing 
at 2215 GMT. ETLF, Radio Voice of the 
Gospel, Addis Ababa, Ethiopia, on 9705KC, 
had a session of news in English at 1915 
GMT. Uzumbura in Burundi, on 4795- 
KC, had a fair signal to sign off at 2045 
GMT. Upper Volta station on 4815KC 
also noted at 2000 GMT, while Fort 
Lamye in the Chad Territory on 4904KC 
also heard at the same listening time. 
Programs of the South African Broadcasting 
Corporation have been heard on 4810KC 


to all stations. The station sign on is with - 
a series of chimes from 1025; then at 1030 
the National Anthem, opening announce¬ 
ment, and details of stations; then follows 
the morning news in Spanish to 1023 hours. 
Signals are strong but suffer interference 
from the new Colombian station. Radio 
Horizonte, on the same frequency, which 
opens at 0900 hours GMT. 

ALGIERS SCHEDULE 

The recent reception of Radio Algiers on 
9510KC mixed with the B.B.C., London at 


Noumea, New Caledonia, the building of a * V A*T? n ne f ra , on . Vi i cT 0630 GMT has been reported by readers. 

Broadcasting House and the introduction of !? A “* lkaans clo . s ® at 21 *5; Our verification, now to hand, gives details 

•_• _ •_ _ a _j _>•__ the English programs on 3285 with news at _ _ 


, uuusc auu me uiuuuuuiun ui , r:_t• u __ 0c ... 

television in the area. A second radio net- neWS at 

work for Radio Noumea will soon be put 2100, were also noted in Adelaide. 

into service, with local programs and trans- HISD—RADIO SANTO DOMINGO 

missions in Pacific languages. A represen- Using a new call and on a new schedule, 

tative of the Radiodiffusion Television Fran- the transmissions of the Dominican Repub- 
caise in Paris, visited Noumea to study the lie station HISD Radio Santo Domingo, 
possibilities for a television service. Reports are heard on 5970KC from 1030 hours 


on the transmissions of the station Radio 
Algiers, Algiers. 

9510KC 0630-0930, 1700-0030. 

11810, 1100-1700. 

6160. 0630-0900, 1200-1500, 1800-2300. 
11835 0630-0900, 1100-1430, 1700 2300. 
The French transmission is on 11835KC, 


indicate that new studios, to centralise the GMT at good strength. The station had the Arabic on 9510KC and Kabyle on 6160KC. 
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229 Elizabeth Street, Melbourne 
96 Oxford Street, Sydney 
243 Rundle Street, Adelaide 

155 Wickham St., Fortitude Valley 
Brisbane 

; Incorporating SURPLUS STORES 
512a Elizabeth Street, Melbourne 
174 Commercial Road, Morwell 



TRADING CO. 


iliiui 


incorporating SURPLUS STORES 


TRANSFORMERS — POWER 

230 volt to 115 volt step-down. 750 watts. 
£12/10/. Del. to rail, 5/. 


TRANSFORMERS — POWER 

230 volt to 15 and 8 volts (for battery- charger) 
4 amps. 

£3/9/6. Del. to rail, 5/. 


TRANSFORMERS — POWER 

230 volt to 32, 24, 18, 12 and 6 volts (for small 
motors). 6 amps. 

£3/15/. Pack and post, 2/6. 


SIGNAL GENERATOR 
"SANNA" 

240 volt AC operation. 150 KC/S to 300 MC/S. 
£19/10/. Del. to rail, 5/. 


SIGNAL GENERATOR 
(AWA) 

25 to 50 MCJs (VHF). 
£15. Del. to rail, 5/. 


INTER-COMM (NEW) 

3-station 240-volt AC operation. 

£80. Del. to rail, 5/. 

TRANSMITTING VALVES 
(EIMAC) 

Type 4-250 a (including socket). 

12/6. Pack and post, 2/6. 

TRANSFORMERS — POWER 

230 volt to 115 volt step-down. 1,000 watts. 
£17/10/. Del. to rail, 5/. 

TRANSFORMERS — POWER 

230 volt to 15 and 8 volts (for battery charger). 
6 amps. 

£3/15/. Del. to rail, 5/. 


TRANSFORMERS — POWER 

230 volt and 110 volt to 10 volt. Step-down 
8.5 amps. 

£3/2/6. Pack and post, 2/6. 

SIGNAL GENERATOR 
"LEADER'' LSG 10 

240-volt AC operation. 120-260 MC/S. 
£14/8/ . Del. to rail, 5/. 

SIGNAL GENERATOR 
(MARCONI) 

(UHF) 150-300 MC/S. Type TF517F/1. 
£25. Del. to rail, 5/. 

INTER-COMM (NEW) 

5-station 240-volt AC operation. 

£100. Del. to rail, 5/. 

TRANSMITTING VALVES 
(KENRAD) 

Type 1625. 

12/6. Pack and post, 2/6. 

TRANSFORMERS — POWER 

230 volt to 115 volt step-down. 2,000 watts. 
£25. Del. to rail, 5/. 

TRANSFORMERS — POWER 

230 volt to 32, 24, 18, 12 and 6 volts (for 
small motors). 4 amps. 

£3/9/6. Del. to rail, 5/. 


TRANSFORMERS — POWER 

Variable 230 volts input, 0-260 output. 1.5 amps. 
£12/10. Del. to rail, 5/. 

SIGNAL GENERATOR 
"LEADER" LSG 11 

240 volt AC operation 120-390 Mc/s. 
£19. Del. to rail, 5/. 

INTER-COMM. UNITS (USED) 
"PHILIPS" 

6-station 240-volt AC. 6 units. 
£7/10/ each unit. Del. to rail, 5/. 

INTER-COMM (NEW) 

10-station 240-volt AC operation. 

£120. Del. to rail, 5/. 


RECEIVERS — VH.F. 

Type R4-ARR-2, 234 to 258 MC/S. 28-volt 
operation. (No dynamotor.) Convertible to 50 
and 144 MC/S. 

£7/10/. Pack and deliver to rail, 5/. 


RECEIVERS — LOW 
FREQUENCY 

Type 2-1C 6940. 100 KC/S to 3.1 MC/S. 

Battery or AC operation. 

£7/10/. Del. to rail, 5/. 


TRANSFORMERS—AUDIO 

Voice frequencies 600 or 150 ohm input, 600 or 
150 ohm output. Maximum level plus 24 DBM. 
25/ 

Pack and post, 2/6. 

TRANSFORMERS — AUDIO 

Plus or minus l lb 50 to 10.000 cycles input— 
600 ohms output, 200,000 ohms. 

£3/15/. Pack and post, 2/6. 

TRANSFORMERS — TELEPHONE 

5012C repeating-coil. 

£3/15/. Pack and post, 2/6. 

TRANSFORMERS 
OUTPUT TO LINE 

Output impedance 7,000 ohms Primary at 50 
milliamps — secondary 600 ohms line. 

£2/15/. Pack and post, 2/6. 

TRANSFORMERS — POWER 

230 to 115 volt stepdown 150 watts. 
£3/15/. Del. to rail, 5. 

RECEIVERS 

Can be used for U.S. satellite tracking. Typ 
BC733-D 108.3 to 110.3 MC/S. 28-volt operation 
(No dynamotor.) 

£7/10/. Del. to rail, 5/. 

RECEIVERS — RADIO COMPASS 

Type BC433G 100 KC/S in 4 bands 28 vol 
and 115 volt 800 cycles operation. 

£12/10/. Del. to rail, 5/. 

TRANSCEIVERS—AMATEUR BAND 

Type QTR-7 Crystal controlled transmitter sec¬ 
tion. 3.5 to 10 MC/S covers 3.5 and 7 MC/S 
amateur bands. 240-volt AC operation (new). 
£45. Del. to rail, 51 . 


TRANSFORMERS — AUDIO 

Level plus 18 db, input 150 or 600 ohms, 
output 150 or 600 ohms, high fidelity. 
£3/15/. Pack and post, 2/6. 


TRANSFORMERS — SPEAKER 

10,000 ohms plate to plate, to voice coil 3 ohms. 
25/. Pack and post, 1/6. 


TRANSFORMERS — POWER 

Primary volts 200, 230, 240; secondaries 1-290 
volts each side of centre tap at 60 milliamps; 
1 6.3-volt at 2 amps and 1 5-volt at 2 amps. 
£3/10/, Pack and post, 2/6. 


TRANSFORMERS — POWER 

230 volt to 115 volt step-down. 300 watts. 
£7/10/. Del. to rail, 5/. 


RECEIVERS — V.H.F. 

Type 32 A Western Electric tunes 109 to 134 
MC/S. 12 or 24 volt and 115 volt 800 cycles 
operation. (Less dynamotor.) 

£7/10/. Del. to rail, 51 . 

RECEIVERS — FIXED 
FREQUENCY 

Type 27 BX Western Electric 28 volt DC and 
115 volt 800 cycles operation. 

£7/10/. Del. to rail, 51 . 


TRANSFORMERS — AUDIO 

Plus/minus Idb 30 to 10,000 cycles input, 12.5 
or 50 ohms 18VU level, output 25,000 or 
100,000 ohms. 

£3/15/. Del. to rail, 51 . 


TRANSFORMERS—AUDIO — 

Level plus 10 dbm input 150 or 600 ohms, 
output 15,000 or 60,000 ohms, high fidelity. 
£3/15/. Pack and post, 2/6. 


TRANSFORMERS — POWER 

Primary volts 240, secondary volts 60. Secon¬ 
dary current 35 milli-amps. 

25/. Pack and post, 2/6. 


TRANSFORMERS — POWER 

Step-up or step-down, 6 volts to 110 volts or 
110 to 6 volts. (Rating unknown.) 

10/. Pack and post, 1/6. 


TRANSFORMERS — POWER 

230 volt to 115 volt step-down 500 watts. 
£10/19/6. Del. to rail. 51 . 


MAIL ORDERS, P.O. BOX 5234, G.P.O 
MELBOURNE. Interstate Mail Orders:- 
Please add Freight to nearest railway 
station or postage on all goods. No 
C O.D. Orders accepted. 


r 


MAIL ORDER COUPON 

Include Cheque, Money Order or Postal 
Note to cover cost of goods, postage or 
freight. 

P.O. BOX 5234, G.P.O., MELBOURNE. 
NAME. 
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reception reports are requested to P.O. Box 
453, Blantyre, Malawi, in Africa. Formerly 
the station in Nyasaland on 3955KC was in 
Zomba but no information has been received 
of its change of location to Blantyre; this 
report, from the World Radio Handbook 
bulletin, will enable listeners to look for this 
new country in Africa. 

VL2UV — SYDNEY 

The reception of the University of New 
South Wales station VL2UV in Sydney, has 
been reported in this page before, since the 
station commenced to operate over three 
years ago but, recently, several readers re¬ 
ported much stronger signals. Even in Inver¬ 
cargill the reception of the station on 
1750KC is as good as many Australian 
broadcast band stations. The station uses 
the power of only 300 watts, but the move 
of tne transmitter site from the University 
in Kensington to Concord, and the use of 
the old tower of Radio 2UE, coupled with 
the better earth which the station has in 
more marshy ground, have all added up to 
much better signals from the station. 

VLCUV is the only university radio in 
Australia, and uses the frequency of 
1750KC, off the end of the broadcast band, 
to broadcast lectures to students in the Syd¬ 
ney area. The station is heard on Tuesday. 
Wednesday and Thursday at 0830 GMT. 
The station gives frequent announcements 
of identification and confirms reception with 
a verification card. As well as its Concord 
transmitter the station has a stand-by trans¬ 


mitter at the university, and a 200-foot 
mast. 

ROME RADIO 

The present transmission schedule for the 
Rome Radio, Rome, Italy in its broadcasts 
in English is as follows: 

0030-0050 North America 9575, 11905KC 
0305-0325 North America 9575, 11905. 
0900-0940 Australia and New Zealand. 
9710, 15325, 17800 
0920-0940 North Africa. 7290, 11905. 
1045 - 1105 Middle East 11905, 
15400, 17800. 

1535-1555 South Africa. 17770, 21560. 
1755-1800 Europe. 5960, 7275, 9575. 
1820-1840 Great Britain. 6010, 7225. 

RADIO OMDURMAN SCHEDULE 

The reception of the Sudan station on 
9480KC opening at 0400 when a clock 
strikes 6, has been reported in these pages. 
Now we have the full schedule from the 
station’s verification letter. 

Frequencies and Power. 

5039KC 20KW; 9480KC 50KW; 7200KC 
20KW; 11855KC 20KW. 

Schedule. 

Arabic, 0400-1130, 1230-1300, 1400-2100. 
Local program for Southern Sudan, 1300- 
1400. 

European program, 1130-1230GMT. 
Reports are verified by letter from the 
Sudan Broadcasting Service, P. O. Box 572, 
Omdurman, Khartoum, Sudan. Local time is 
2 hours ahead of GMT. 


years and is again being heard at fair 
level. The station opens at 0800 in English 
with afternoon prayers, then music to 
0900 when the station carries a program 
in Tagalog. 

PORTUGAL plans to start a Radio DX 
Club according to the recent issue of their 
program magazine, and it will be run on 
the same lines as the Radio Canada Club. 
It will be necessary to send five seperate 
reception reports to become a member 
and then every member will be expected 
to send in a report about once a fortnight 
on forms supplied by the station. A 
special program for Club members will be 
broadcast every second and fourth week 
of the month on Friday at 1315 to South 
Asia, and Australia on 15380, 17895KC; 
to Africa at 1815 on 11935 and 15380KC; 
to Europe at 1815 on 6025KC; Sunday 
at 0215 and 0415 to "North America on 
6025 and 6185KC. 

BRUNEI has been reported at several times 
of the day on the new channel of 
4864KC and using the power of 10KW. 
Latest report is of the reception of the 
English transmission 1300-1430 including 
news at 1315 GMT. The station sign off 
is with the National Anthem and a Brunei 
native song. 

EREVAN, in the Republic of Armenia, 
USSR,which has been operating for many 
years in local languages, now has a new 
transmission in English beamed to Armen¬ 
ians in North and South America. This 
transmission is on the air on Saturdays 
1930-2030 GMT on 11690, 11755, and 
9725KC. The station has been asking 
for reports to Radio Erevan, American 
Broadcasts, Armenia Radio,- Erevan, 
Armenia. 


| FLASHES FROM EVERYWHERE | 


KOREA Broadcasting System in Seoul, 
Sonth Korea, has recently commenced a 
DX Session called “DX Time’’; this is in 
English and carried in the transmission on 
the last Thursday of each month. The 
sessions are on the air 0315-0330 on 
9640KC, 0745-0800 on 11925, and 1045- 
1100 on 9640KC; this session gives the 
best reception in the South Pacific 
area. A further session, beamed to Asia, 
is on the air 1415-1430 on 11950KC. 

PERUVIAN STATION OAX6U heard on 
5035KC, with the slogan “Radio Ilo,” gives 
power as 1500 watts and schedule 2300- 
0500; it has been heard as late as 0540, 
however. OAX1A Radio Delcar in Chica- 
layo on 6700KC is again being heard at 
0400 but, at times, has interference from 
the Iran station Radio Shamandaj, on 
6698KC. OAX8F Radio Loreto has been 
heard on 9500KC mixed with CE950; the 
Loreto signal was on 9470KC for a time, 
before moving to the slightly higher fre¬ 
quency. 

FRENCH SOMALILAND is now heard on 
4780KC from Djubuti, the 6000KC chan¬ 
nel being deleted. Present schedule of the 
station is weekdays 0900-0945, 1445-1900; 
Sunday 0730-1030, 1700-1900; the program 
includes French 0900-0945 and 1700-1900 
amd Sunday 0700-1030, 1700-1900; news 
in French is at 0900 and 1700 and on 
Sunday at 1700 hours GMT only. 

BASUTOLAND, the British Protectorate, is 
is now using the new call of ZNF-4V and 
is on 3824KC on Saturday 0630-0730 and 
1730-1830 with programs of an educational 
nature. The station is of low power and 
is carrying the transmissions in the Sesotho 
language. John O’Sullivan of MacLeod, 
Victoria, sends further details of the 
station, with a report that it has a news 
bulletin in English of 30 minutes dura¬ 
tion. The address is P.O. Box 
80, Maseru, Basutoland. 

EL SAJLVADOR station Radio Nacional, in 
San Salvador, has a new program for 
its listeners called “Reports from the 
World.” It is broadcast on Monday from 
0045 to 0100 hours GMT, on 9555KC, 
according to North American listeners 
This station has been heard at a much 
later hour in New Zealand, being at best 
strength at 0430 GMT. 

SAN FRANCISCO station KGEI has moved 
its frequency, and now uses the 11710KC 
channel for the second part of its service 
to Latin America. The station still uses 
15240KC, from 2245 to 0230, and from 


0230 to 0430; at times to 0445 it uses the 
channel 11710KC. The station is operated 
by the Far East Broadcasting Company 
of Manila and its San Francisco address 
is P.O. Box 15, San Francisco. KGEI 
uses 50KW and has the last portion of 
its program on 11710KC in English. 

ANDORRA station which has been heard 
on 6305KC, with commercial programs, 
has not been heard over recent weeks. 
The Swiss DX session reports the station 
has left the short-wave bands in the mean¬ 
time. The station, formerly Andorradio 
and later La Voz de Valle, was frequently 
heard at 0600 with 10KW. The station 
first came on the air in early 1959 and 
was the best signal received from this 
little-heard country in Europe. 

TASHKENT, in the Uzbek Republic of the 
USSR, continues to give good reception 
on its two frequencies, 9600 and 11920KC. 
English is on the air from 1200 to 1230 
and 1400 to 1430, mainly beamed to 
India and Pakistan. 

PHILIPPINE station, “The Voice of Catho¬ 
lic Philippines,” which relays the medium 
wave station DZST, has been operating 
on 9690KC with 250 watts for many 


MOZAMBIQUE, with station CR7BH has 
been noted in its transmissions from Lour- 
. enco Marques. It is now on 11780KC 
and heard on Sunday from 05.30- 
0630 GMT. The transmissions are in Eng¬ 
lish and intended for reception in South 
Africa. 


TRANSISTOR SERVICE 

ALL JAPANESE MAKES 



REPAIRED 


including . . . 

Aristone 

Sony 

Mitsubishi 

Berlin 

SKarp 

Nivico 

General 

Aurora 

Spica 

Mariner 

Crown 

Toshiba 

National 

Hitachi 

Beiair 


Kenco 

Nanaola 

Sanyo 

Standard 

Yashica 


We do not sell spare parts 

PETER G. BROUGHTON 


209 George Street, 
Sydney. Tel. 27-5831 


TV PICTURE TUBES 

I YEAR WARRANTY ... £10 

Special Prices to the Trade. 

PLUS OLD TUBE 

ALL TYPES EXCEPT BONDED AND 27 INCH 

These Tube, hove all worn part* replaced with new one* 
(Cathode, Heater, Base, Etc.) 

DUDS WANTED — UP TO £5 PAID. 

All Duds must be under Vacuum and Scratch free. 

Due to shortage of Duds we cannot ship tube until Duds are first received. 
Add freight when ordering mail 
Send name and address for Price List and other information to :— 

SURE BRITE PICTURE TUBES 
198 PACIFIC HIGHWAY, CROW'S NEST, SYDNEY, N.S.W. 
ENTRANCE ROCKLANDS ROAD. PHONE 92-7743 
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MICRO WAVE TEST SET TYPE 13 AP 

Contains signal generator 9,000 MCS power meter, 723 A. Klystron. 
Precision micro-wave attenuator, etc. Brand new. 

<£18/10/- each. 


TEST SET TYPE 347 

These units contain 0-10 MA meter, key switch shunts and resistors 
and are housed in metal case with handle. 7” x 5” x 3i”. 37/6 ea. 


CONTROL UNITS TYPE 383 

These units contain (2) 10 position single bank. (1) 5 position 3 
bank wafer switches, (1) 8 ohm wire wound pot., (4) knobs. Pilot 
light, plugs etc. Metal box 6” x 4” x 4”. 9/6 each. 


NEW MINIATURE MOTORS 

Will run on 12v or 24v DC. Size 21” x 2” x 1|”. Ideal model trains 
etc. 25/- each. 


Pye Reporter Radio Telephones Ex-cabs. Complete with 12 Valves. 
Min Types 12V Vibrator. Power Supply, Speaker, etc. Approx. 
70 Mcs., suit conversion. £15/10/- each. 


CLEARANCE OF ODDMENTS 

CARTON OF OVER £5 WORTH OF PARTS, ONLY £2-0-0. 


Pin Miniature Ceramics 
Sockets 1/9 each. 


METERS 

Paton 0-300 volts A.C. or D.C. 5in 
37/6 each. 

0-30 amp AC/DC moving iron, 27/6 
ea. 0-50 millamps flush mounted 
5-mill movement, shunted and cali¬ 
brated. 

£1 each. 


WELDING ELECTRODES 

Hard surfacing 12 gauge. Bundle of 
100, 7/6, or £2/10/ per case of 1,500 
electrodes. Weight of case 781b. 15 
packets per case. 

Box of 20 Asstd. Rectifiers. Ideal for 
Relays, Model Trains, Meters and 
Trickle Chargers. 

Only 17/6. 


r 




TO CLEAR 


6K7G valves. 4/6 each. 

6K8G valves.5/ each. 

6J7G valves.5/ each. 

Hand Microphone with Press to 
Talk Switch. 5/ each. 

5 amp Fuses 2/ per doz. 

35 ohm, 5 watt, w/w. Resistors. 

1/- ea. 

Pots, 120K. 

Pots, 100,000 ohms. 

VR92 Valves. 

Genemotors, input 
200 MA output. 

Range Finders, 

12SK7 Valves. 

Small Phone Jack, 

P.M.G. Phone plugs 


12V 


1/6 each 
1/6 each 
2/ each. 
1,200V, 
£1/10/ each. 
£4/10/ ea. 
2/- ea. 
Suit Standard 
2/ ea 


High Voltage Plastic CONDENSERS 

.02 Mfd. 5,000 DCW 2/3 each 

.02 Mfd. 3,000 DCW 2/3 each 
.05 Mfd. 3,500 DCW 2/3 each 

.01 Mfd. 5,000 DCW 2/3 each 
7 Pin Hi Insulation Sockets 9d each. 
7 Pin Sockets and Shields. 2/ each. 
Tag Strips, 1 doz Mixed. From 
4 Tag to 9 Tag 7/6 doz. 

TV IF Formers and Can with 
slug 2/6 ea. 

FORMERS. ONLY 1/ DOZ. 

1 mfd 600v Block Condensers 2/6 ea. 

Phone Plugs, P.M.G. type 2/6 ea. 

2 Phone Plugs with cords 4/6 ea. 

Colvem Potts. 250 ohms 

wire wound 2/6 ea. 

Relay counters, 0-9999 7/6 ea. 

Carbon Mic. Inserts 2/ ea. 

Bowden Cables, 6ft 5/ ea. 

SCR522 Circuits 12/6 ea. 

P.M.G. Key Switches. Ideal model rail¬ 
way intercoms, etc 2/ ea. 

1200 ohms, 10 watts, W./W. Resistors, 

1/ ea. 

I.R.C. W/W RESISTORS 
25 ohms, 20 Watts .. . 2/6 ea. 

75 ohms, 20 Watts .. . 2/6 ea. 

35 ohms 25 Watts . . . 2/6 ea. 

50 ohms, 50 Watts .. . 2/6 ea. 

100 ohms, 50 Watts .. . 2/6 ea. 

150 ohms, 50 Watts .. . 2/6 ea. 

1.500 ohms, 20 Watts .. . 2/6 ea. 

2,000 ohms, 20 Watts .. . 2/6 ea. 

2.500 ohms, 20 Watts .. . 2/6 ea. 

5,000 ohms, 20 Watts .. . 2/6 ea. 

10,000 ohms. 20 Watts .. .2/6 ea. 


ALE ARTICLES REVS FREIGHT 

PARAGON RADIO 


479 PARRAMATTA ROAD, LEICHHARDT 
560-9402 (TOP TAVERNER'S HILL) 


560-9402 


VOICE OF AMERICA has a new 
transmission of music and news in Russian 
and this non-stop program is heard 1300- 
2100 hours GMT. So far, two frequencies 
have been observed with the transmissions 
on 11710 and 15330KC. News in Russian 
is given on the hour. The usual 30-minute 
break, in which the station location is 
announced in English and which is car¬ 
ried on all other VO A transmissions, is 
dispensed with in this new Russian service. 


BROADCAST 
BAND NEWS 
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NEW ZEALAND — The New Zealand 
Broadcasting Corporation has announced 
the calling of tenders for the construction 
of a new 2,000-watt station to be located 
at Taupo in the centre of the North 
Island. This new station will be a com¬ 
mercial one and is expected to begin op¬ 
eration before the end of the year; at 
present no callsign or frequency has been 
allocated. The NZBC national station at 
Invercargill, 4YZ on 720KC is to have a 
power increase from 5000 to 10000 watts 
next year, when a new transmitter will be 
installed to replace the present one, which 
has been in service for more than 25 years. 

FIJI — The Fiji Broadcasting Commis¬ 
sion had made a frequency change for one 
of its Suva stations and has moved VRH 
from 930 to the new channel of 710KC. 
The station carries English programs and 
has been heard with sign-on at 1800 hours 
GMT and sign-off at 1030 hours on week¬ 
days. Other FBC broadcast band stations 
are VRH2 in Suva which uses 840KC and 
has Fijian and Hindi programs, and VRH3 
in Lutoka on 890KC which carries pro¬ 
grams from either of the Suva stations in 
all three of the languages which are car¬ 
ried by the FBC. Australian listeners will 
find some interference on 710KC from the 
ABC station on this frequency, but New 
Zealanders should find the new Suva outlet 
gives good reception, particularly in the 
early evening in New Zealand. 

INTERNATIONAL WATERS — The 
operation of radio stations off the coast 
of the United Kingdom has increased to 
four as we go to press and the possibilities 
of the long awaited commercial radio at 
Douglas on the Isle of Man, is also ex¬ 
pected to become a reality shortly, mak¬ 
ing five commercial stations with programs 
for listeners in Britain. 0 

“Radio Sutch” is the latest station to 
come on the air to broadcast programs for 
British listeners. The station is on 1542KC 
with 500 watts and is located on a sea- 
fort 5 miles from the Kentish coast. The 
station is on the air 1100-1315, 1600-1900, 
2215-0115. It is located on a sandbank 
outside territorial waters which was used by 
The British Army during World War II as a 
gun site. 

The other new station operates on 971KC 
and is identified as GBLN. Using 30KW, it 
joins Radio Caroline, Radio Atlanta and 
Radio Sutch. The new station will broad¬ 
cast adult type music for British listeners 
for 12 hours each day, from a ship, and 
will also be located off the east coast of 
Kent. 

AUSTRALIA —Recently 3DB in Mel¬ 
bourne joined the Australian stations now 
on the air for 24 hours each day, bringing 
the total to 17. In New Zealand 2YA 
Wellington on 570KC is the only 24-hour 
a-day station, but this one is silent on Sun¬ 
day from 1120 to 1700GMT. 

The complete list of Australian all-night 
stations, published so listeners will know 
which channels are now blocked is: 

4KQ Brisbane (690), 2GB Sydney (870), 
3UZ Melbourne (930), 2UE Sydney (950), 
5DN Adelaide (970). 7EX Launceston 

(1010), 2KY Sydney (1020), 3DB Melbourne 
(1030), 2UW Sydney (1110), 4BC Brisbane 
(1120), 2HD Newcastle (1140), 5KA Adel¬ 
aide (1200), 6KY Perth (1210), 2SM Syd¬ 
ney (1270), 5AD Adelaide (1310), 2KO New¬ 
castle (1410) and 3XY Melbourne (1420). 
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ANSWERS TO CORRESPONDENTS 


When writing to us:— 

• Please give your name and full 
postal address, including the 
State . . . N.S.W. &c. 

.# Please write the above inform¬ 
ation clearly or, for preference, 
print it in block letters. Your co¬ 
operation will facilitate delivery 
of replies by mail, where such 
are called for. 


SERVICE PROBLEMS 

T.E.W. (Oatley, N.S.W.), writes in apprecia¬ 
tion of our remarks in the “Argument 
columns jfor May, regarding television 
servicing. He says that it is a pity such 
remarks did not appear in a subsequent 
issue of the newspaper which was re¬ 
sponsible for the original article. 

Thank you for your letter and comments. 

We understand that the article did “back¬ 
fire” to the discomfort of both the news¬ 
paper and the “informant.” Let’s hope that 
a little wisdom has been gained by the 
experience. 

SIMPLEST RECEIVER? 

K.L. (Yarraville, Vic.) is a follower of our 
Basic Radio Course, and finds it very 
informative. However, spurred on by 
our claims that the “crystal” set is the 
simplest radio set, he reports that by 
connecting a pair of earphones be¬ 
tween an old TV aerial and earth he 
can hear quite a loud hum. He would 
like us to explain why this occurs, and 
whether it contradicts our statements in 
the Basic Radio Course. He also in¬ 
cludes the circuit of a device which he 
feels may succeed in perpetual oper¬ 
ation. He was prompted to send in the 
latter by a similar claim made by a 
recent correspondent regarding a 
machine using “shielded” magnetic 
poles. 

Your experiment could strictly be seen as 
contradicting our claim. K.L., de¬ 
pending upon one’s definition of 
“receiver.” If one means by this term any¬ 
thing capable of receiving electromagnetic 
waves, then it does contradict us, but if 
one uses the term in its more usual con¬ 
notation of “a device capable of receiving 
programs from the radio stations,” then 
there is no contradiction. The explanation 
for your “reception” of hum is that in 
our modern urban and suburban world there 
is almost everywhere a pulsating electro¬ 
magnetic field — produced by the power 
fines, the electrical wiring in our homes, 
the fields from appliances, and so on. Any 
capacitor system, such as that produced 
between your TV aerial and the earth, will 
thus produce a small 50-cycle voltage in¬ 
duced by this field and, by connecting ear¬ 
phones between the two you can make 
the voltage audible as a hum. As for re¬ 
ceiving radio signals in the usual sense, 
however, this setup would be quite useless. 

The earphone is unable to operate at radio 
frequencies, even though the aerial system 
may be generating induced voltages. And 
even if it could operate, the sounds made 
would be inaudible. To make the sounds of 
the radio station signals audible, one must 
select and demodulate with a “crystal” set 
or something more elaborate, as we have 
seen in the Basic Radio Course. Your pro¬ 
posed “perpetual-motion” device is.no better 
than the similar idea which prompted you 
to write in, unfortunately. While it would 
work in a hypothetical universe wherein 
there were no friction losses or losses due 
to transformer inefficiency or ohmic resis- \ 
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tance losses, it won’t work in the real 
universe. All electrical and mechanical sys¬ 
tems in practice have losses, and must be 
supplied with energy for continued oper¬ 
ation. Sorry! 

SOUND SYSTEM 

V.S. (St. Marys, NJS.W.) comments on re¬ 
marks quoted from A.M. (Penola) in 
“Audio Topics” for May, 1964. He says 
that in that particular sound system, 
the sources would be 180 degrees out 
of phase and that this could cause 
headaches. 

We are completely puzzled about your ob¬ 
servations. Your remarks could be taken to 
mean that you have heard the system re¬ 
ferred to by A.M. and that, in your 
opinion, it is wrongly connected; if this is 
the case, you have the advantage over us 
because we haven’t heard it ourselves and 
are not likely to. However, we feel that 
you are putting the general case and stating 
that, in such systems, the speaker outputs 
are normally out of phase and that this 
can lead to headaches, etc. There is no 
basis for such a claim, since the normal 
procedure would be to ensure that the 
speakers were in phase. This is usually done 
by first checking the speakers with a torch 
cell to verify which polarity drives the cone 
forward. By marking the terminals “plus” 
and “minus” and using colour coded leads 
and polarised connectors, in-phase operation 
can be assured. A.M.’s reference to 
sound originating in the head is not 
an accurate description of the 
auditory effect, in our opinion, the 
virtual sound source appearing to be at a 
point midway between the speakers. How¬ 
ever, this is only a matter of words; there 
is nothing to support the idea that creation 
of a virtual sound source will lead to head¬ 
aches. 

VIDEO TAPE RECORDERS 

AJ.S. (Mt. Isa, Q.) writes to comment on 
a statement in the Technical Review 
section for May of this year. This 
made reference, in an article on video 
tape recorders, to the possibility of 
“. .. small memory devices holding up¬ 
ward of 1(F bits of information . . .” 
A.J.S comments that, according to his 
calculation, this would provide con¬ 
tinuous storage, at current video stand¬ 
ards, for 450,000 years. He says he 
feels that this is carrying the long 
term view a little too far. 

As you point out, A.J.S., the story was 
reprinted from another publication (the 


English “Electronics Weekly”). We selected 
it because we felt that it was a particularly 
lucid summing up of the video recording 
art as it is today. We treated the last para¬ 
graph as we felt it was inended; a glimpse 
into the future along very general lines. 
However, we didn’t bother to work out the 
precise mathematics of the statement until 
you raised the point. In fact, our figures 
do not tally with your own, being in the 
tens of thousands rather than the hundreds 
of thousands, and the exact reason for this 
is not quite clear. However, we agree that 
it is a mighty long time by either calculation. 
Assuming that the figure was correctly 
quoted by both “Electronics Weekly” and 
ourselves—we can be definite that the latter 
at least is so—then we can only assume 
the author meant what he said and had 
some very good reason for saying it. In 
this context it is interesting to note a report 
currently to hand from Lockheed Missiles 
and Space Company, California. In it they 
point out that a round trip to Mars would 
yield 10 1B bits of information which would 
need to be recorded, and that something 
a good deal fighter and smaller than the 
current tape system would need to be 
evolved for this purpose. So, even though 
10 16 is not 10 20 and neither has yet been 
achieved in the form envisaged, perhaps 
Mr Hawker wasn’t being so starry-eyed 
after all. 

WRONG .FIGURE 

RJF. (address omitted) points out an error 
in an article in the February issue 
1964, page 61. He says that a figure 
which is repeated twice in connection 
with transistor bias should read 395K 
not 39.5K Despite the error he thought 
it an excellent article. 

We hadn’t noticed the error before but 
you’re absolutely right. Looking on the 
brighter side, the error is purely an Ohm’s 
Law calculation and therefore fairly ob¬ 
vious as an error to anyone who checks 
the figures, as you apparently did. 

OLD COPIES 

A.A. (St. Ives, N.S.W.) sent us a package 
of old copies of “Wireless Weekly” 
which he came across. 

Thank you for your thoughtfulness. The 
gesture caused us to sort out the ones we 
had and put them in order—something we 
had been threatening to do for quite a 
while. Like most old magazines, some of 
the articles in them make fascinating read¬ 
ing—at least for members of the then- 
rising generation. 




RADIO. TELEVISION AND HOBBIES QUERY SERVICE 

T O assist our readers, “Rodlo, Television and Hobbies” conducts a technical query service. 
Conditions governing this service are set out below:— 

(1) Requests for copies of circuits or technical queries requiring an answer through the 
post must be accompanied by postal note or stamps to the value of TWO SHILLINGS. 
Queries not accompanied by a fee will be answered In rotatoin on these pages. 

(2) For the 21 fee, we will supply circuit data, as available, from our files. The 

amount of data available varies, but In no case can it include information additional to 
that already published in the magazine. For complicated projects involving material extracted 
from more than one Issue, an extra fee may be requested. As a rule, requests for circuits 
will be answered more speedily if they are not complicated by questions requiring the attention 
of technical personnel. 

(3) The technical query service is aimed primarily at assisting readers in matters 

relating directly to articles published in the magazine. Answers will be given in note form 
and only so far as can be drawn from general knowledge of the relevant subject. We 

cannot provide lengthly answers, undertake special research, discuss commercial designs or 
draw special circuits. Please note that the inclusion of an extra fee does NOT entitle corres¬ 
pondents to special considerations. 

(4) The Editor reserves the right to return query fees or to limit the scope of an 

Individual reply where it is felt that a partial answer will be better than none at ail. 

(5) In addition to the normal query service, chassis blueprints are available for most of 
our projects, showing the position of all holes and cutouts for metal-working, but containing 
no details of wiring, etc. Apart from complicated projects like TV sets and oscilloscopes, most 
blueprints cost 5/ each. Original photographs of most projects are also available, from 
5/ for a 6ln x 8in clossy print; postage 9d extra. 

(6) Letters should be addressed to the Technical Editor, "Radio, Television and Hobbies,” 
Box 2728, G.P.O., Sydney. 

(7) “Radio, Television and Hobbles” does not deal in radio components nor will we 
debate the relative merits of competitive products. Prices and specifications of merchandise 
must be obtained from our advertisers. 

(8) Technical queries are not answered by telephone. 
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Special Purchase of Manufacturer’s stock of Transistors and Transistor Components 
enables us to offer Transistors and Kit-sets at a fraction of original cost. 


Complete KIT for TRANSISTOR 6 PORTABLE £10/19/6 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit, 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set is housed in attractive plastic case as illustrated. 

Set can be supplied wired and tested at £2 extra. 

Dials available for all States. Post and Packing extra N.S.W., 10/; Interstate, 13/. 



NEW ENGLISH MAZDA TRANSISTORS 


TYPE 

XA101 

XA102 

XB103 


EQUIVALENT 

OC45 R.F. Transistor .. 

OC44 Osc. Transistor. 

OC 75 Audio general purpose 


5'6ea. 


Ducon type SFT 123 equiv. OC74.7/6 ea. 

Available in matched pairs at.15/ pair 

AUDIO OUTPUT 

Post and packing on transistors 1/6 any quautity. 


A.W.A. 23" E.H.T. transformers and 23" NO deg. deflection yokes. New manu¬ 
facturers stock E.H.T. units 50/-. Deflection yokes 50/-. Post free 


866 . 15/ 

6X5GT. 7/6 

5Y3GT. 9/9 

5Z4G.12/6 

6J6.12/ 

1C4. 7/6 

1T4. 4/6 

3S4.10/ 

1A7GT.9/6 

1D8GT. 9/6 

6K8G. 6/9 

6SJ7GT. 9/6 


NEW VALVES AT BARGAIN PRICES 


12K8.10/ 

EK32. 6/9 

6SA7GT. 9/6 

6SH7. 5/6 

1Q5G. 2/6 

1P5G. 2/6 

1C7G. 3/ 


1K5G. 4/ 

1M5G. 4/ 

1K7G. 4/ 

6C8G. 5/ 

6SS7. 8/6 

6H6. 2/6 


6H6GT.2/6 

6K7GT.7/9 

6U7G. 5/ 

7C7. 3/6 

78. 7/6 

12AU7.11/6 


Please add postage on all valves. 


6SN7 .. 
6F6 

12SK7 . 
6B8 .. 
VR65A 
7193 .. 
12A6 .. 
12SH7 . 
6K7G . 
955 .. . 
954 .. . 


9/6 

10 / 

5/ 

10/6 

2/6 

2/ 

5/ 

5/ 

4/6 

2/6 

2/6 


NEW 4 

AT 


SPEED STEREO & MONO PLAYERS 

LESS THAN HALF PRICE 
PHILIPS 4-SPEED 
6V BATTERY PLAYER 
MONO £4/17/6 

STEREO £5/17/6 

Post and Packing, N.S.W. 7/6. 

. Poet & Packing Interstate 12/6 extra 



NEW 4" EXTENSION SPEAKERS 


These 4” speakers are mounted In 
polished cabinets suitable for use 
as intercom, units or extension 
speakers. 

LIST PRICE.£6. 

SPECIAL PURCHASE ENABLES 
US TO SELL THESE UNITS AT 
40/. Post and packing, N.S.W., 
6/9. Interstate, 9/9. 




NEW PORTABLE RECORD PLAYER 
CASES TO SUIT THE ABOVE TURNTABLE 

Attractive two-tone cabinet with plastic trim. 

Supplied with 5in x 7in speaker in felt-lined enclosure. 
Space for amplifier and batteries or power supply. 
Dimensions 15in x 13in x 7in. 

£5/15/- 

Post and Packing: N.S.W. 9/-. Interstate 12/-. 


MITY-AMP 


5-Transistor amplifier, 2 watt output, 6 or 
12 volt input. 3 to 35 ohm output. Suitable 
for record players, intcr-com. or any appli¬ 
cation where a small amplifier is required. 

Circuit supplied. £7/15/- 

Post and Packing 5/. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding 
60mA., 25/-. Plus postage: N.S.W., 3/6; 
Interstate, 5/3. 

Prim.: 240v, Sec. 385 x 385 at 80 m.A., fil. 
6.3 and 5v., 27/6. Post.: N.S.W., 4/; In¬ 
terstate, 7/6. 

60 m.A. H.T. Chokes, 7/6. Post: 2/-. 


EXTENSION SPEAKERS 

? * 6 speakers in exist with volume 
control, 7 S/. Post: Interstate, 5/6; N.S.W., 4/. 


NEW MULTIMETER _ 61/- 

w™ POST EXTRA 

METER 0-lmA 1,000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 


0—250v 
0—500v 

O—1000V 

0— IMA 
0—100MA 
0—500MA 


SUPPLIED COMPLETE WITH TEST LEAD 
RANGE 0-100,000 OHMS 



NEW LORENZ ELECTROSTATIC 
H.F. SPEAKERS 

Improve the response of your Hi-Fi 
equipment with these speakers at <a 
fraction of their original cost. 

20/- ■ Post and packing 2/-. 


MICA AND CERAMIC 
CONDENSERS 

Standard Mica Condensers, small current types 
1 per 100. 

lA/O Postage 1/6. 


NEW MIDGET POWER TRANS. 

40mA prim., 250v. See. 225 x 225 with 6.3v 
Fil. Winding. 

/ - Postage: N.S.W., 2/6; 

27 / O Interstate, 4/6. 

30mA 240v Prim. 150 x ISOv. Sec. with 6.3v 
Fil. Winding. 

/ Postage: N.S.W., 2/6; 
Z5/- Interstate, 3/6. _ 

New Resistors and Condensers 

These new Resistors (mainly I.R.C.) and Con¬ 
densers include many popular values. The 
condensers are paper, mica and ceramic, some 
are older types and shop soiled. 

RESISTORS OR CONDENSERS, 

12/6 per 100. 

Post and Packing 2/9 extra. 


MEW PER-MAG SPEAKERS by Australia's leading Manufacturer 

AT LESS THAN HALF PRICE (We cannot advertise the name) 

3i in Per Mag. 22/6 I 6in x 9in Per Mag. .\. . 37/6 

15in Per Mag. 27/6 6in x 9in Per Mag Hvy. dty. 15 ohm 38/ 

Sin x 7in Per Mag . 32/6 I 8in per Mag . 37/6 

Post and Pack. 3/6, NJS.W.; Inter. 4/6 I Post and Pack. 5/- N.S.W., 7/6 Interstate 

12m Per Mag .... «7/6, Post and Packing 7/6 N.S.W., 10/- Interstate. 

Speaker Transformers for above 6T, 5T or 7T 10/- 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE LM7398. 
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SPECIAL PURCHASE OF FACTORY STOCK 


RESISTORS, CONDENSERS AND POTENTIOMETERS 

We have purchased the resistor and condenser stock of manufacturers including S.T.C. and Stromberg-Carlson 
who have ceased the manufacture of television and rad io receivers and can offer same at less than 25 per cent 
of list price. 

The resistors are mainly l.R.C. and morganite in valu es from 200 ohm. to 5 meg in 1, i and 2 watt ratings' 
and include Some wire wound resistors. List price. £4/10/- per 100. Our Price, 20/- per 100. 

Post and packing, 2/6 extra. 

The condensers are in mo v t popular makes and include mica, ceramic, paper and electrolytic in standard values. 
List price, £5/10/- per 100. Our Price, 20/- per 100. Post and packing, 3/6 extra. 

The potentiometers are all current types and include switch pots, and dual concentric. 

List price, £6 per dozen. Our Price, 25/- per dozen. Post and packing, 2/6 extra. 

FFtFF For a Period with each lot of resistors, condensers or potentiometers purchased we will sup- 

rKFF ply free a U.C.C. multiple electrolytic condenser 75 mfd plus 25 plus 5 plus 5 at 400 V.W. List 
price. 22/-. 


New English Miniature 11x1 Switches 


i 


NEW GARRARD RECORD CHANGERS 


% 

r 


I 


These new miniature eleven-position 
single-bank switches are 1” diam. 
I — with i" spindle, they have silver* 
Jt- _ plated contacts and high quality in¬ 
sulation suitable for H.F. use. 

! 4/9 each. Post and packing 1/6. 


! These New English Garrard Changers with High Fidelity Crystal 
Pick-ups and Sapphire Styli have just been superseded. We are selling 
same at LESS THAN HALF PRICK. Available in STEREO at 
I £12/15/. POST AND PACKING EXTRA: N.S.W., 15/-; OLD., 
_ VIC., TAS- 22/6; W.A.. S.A., 30/-. _ 

HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors are 1/8 H.P. with a speed of 
7.000 R.P.M. and are ideal for small drills, grinders, etc. Dimensions. 

5 Vain x 3V4in. with 5/16in spindle.37/6 

Post. N.S.W. 5'-: Post. Interstate. 8/6. 


NEW 4-SPEEl) STEREO 
PLAYER F.O.R.£8/15/0 


NEW STEREO CHANGER. 

4-SPEEl) F.O.R.£10/15/0 


SUPER-SWITCHES 
10 pole 2-way silver plated contacts 3/9 


TYGAN AND SARLON SPEAKER GRILLE FABRIC LEADER SIGNAL GENERATOR ISG11 


54in wide. List price 60/- per yard. To clear at 30/- per yard. 

Postage and packing N.S.W., 3/6; Interstate, 4/6. 


240V A.C. operated, 6 band I20KC to 390 Megs. 
Provision for crys.ul. r,/ / i c / 

Post N.S.W. 7/6; Interstate 12/6. fc 10/ 13/- 


BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers. 6 or 12 >o!t. at 4 amp.. 37/6. Post. N.S.W.. 2 /1 Inter¬ 
state. 2/. Transformer far above rectifier tapped for 6 or 12 volt, with circuit 
for charger. 47/6. Post, N.S.W., 7/6; Interstate, 10/. 

As above. 6 or 12 v., at 2 amp. 27/6. Post! N.S.W., 3/6; Interstate. 4/6. Trans¬ 
former for alune. 37/6. Post: N.S.W., 3/6; Interstate, 4/6. 


NEW 240V. A.C. MOTORS 

These small motors, size 3in x 3in x 3'/Sin. are 1-12 h.p. 
but arc only suitable for intermittent use. 29/6. Pout 
N.S.W. 3 6. Int. 5' 


NEW A.W.A. OAK SYNCHRONOUS VIBRATORS. 7-pln, 6v. 7/6. 
Post and Packing 2/. 


NYLEX HOOK-UP WIRE, Single .028, 14/ per 100 yards. 
Post N.S.W. 5/; Interstate 7/6. 


NEW GARRARD TAPE DECKS 

AT LESS THAN HALF PRICE 



S1NGLF. SPEED 3Jin takes 
4in spools. Two motors, 
simplified controls, supplied 
with tape £9/19/6: Post and 
packing N.S.W. 12/6. Inter¬ 
state 20/. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 


100 mfd 400v . 9 6 

70 mfd 4- 30 mfd 400v . 9 6 

100 mfd -f 200 mfd 350v. 12 6 

50 mfd 12v . 2 0 

64 mfd 350v. 7 6 

16 mfd 4- 8 mfd 300v W. 7 6 

70mfd -f 25 + 5 + 5 400 v W . . . . 12 6 


POST 

EXTRA 


SINGLE TELESCOPIC AERIAL 

Closed I2:n extends to 34in. 9/6. Post 1/ extra. 


imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone list price £39. 

Special Price £25 Post extra 


NEW AMERICAN 
TWIN TELESCOPE TV AERIALS 

Extends to 36in each section 
can be used singly for car or 

portable radio.20/ 

POST 2/-. 



25 WATT.€25/17 6 

15 W ATT. £19/17 6 

Fust Extra on 15 Watt 
N.Jj.W. 10 / Interstate 15/. 

25 Watt by Rail or Air. 

Too Heavy for Post. 


NEW 15 & 25 WATT P.A. AMPLIFIERS 

The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EFN6 low noise valves as micro¬ 
phone preamplifier and two F.t.34 valves in push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 ohms. 

Hie 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms if 
reouired at 20/- extra. 

Inputs provided for microphone, pick-up. and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in speaker for above (10 wall). 67/6 

Crysla! Microphones for amplifier.47/6 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. Phone LM7398 
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ELECTRONICS PUBLICATIONS (Australia) 

P.0. BOX 107, RIVERWOOD, N.S.W., AUSTRALIA 

BOOKS ON ELECTRONICS 

The “PHOTOFACT” TV COURSE 

Here is everything you will want to know 
about TV. Vastly comprehensive, yet 
clearly presented on super quality, gloss 
paper, with hundreds of clear photographs, 
circuits and diagrams. Based on one of 
America’s largest electronics college’s TV 

training course.Price 45/- 

The “GRUNDIG” Taperecorder Book 

19/9 

A First Course in Wireless (Pittman), 19/9 
Electronics Experiments and Projects, 26/ 
Bench Servicing Made Easy . . .. 30/- 

The Radio Amateur’s Handbook, 

ARRL 54/6 

VHF Handbook, by Orr and Johnson, 30/- 

The ARRL Antenna Book.31/- 

Understanding Amateur Radio, ARRL, 

25/- 

Single Sideband for the Radio Amateur, 

ARRL 24/- 

Cubical Quad Antennas, William Orr, 29/- 
Beam Antenna Book, William Orr, 37/6 
World Radio-TV Handbook, 1964 

edition.31/- 

Servicing Electronic Organs.52/- 

TV Servicing Short Cuts.16/- 

101 Ways to Use Your Oscilloscope, 26/- 
101 Ways to Use Your Signal Generator, 

21/- 

ABC’s of Electronic Organs.21/- 

ABC’s of Missile Guidance.21/- 

ABC’s of Model Radio Control . . 21/- 

ABC’s of Radar.21/- 

ABC’s of Transistors.13/- 

Electronic Maths Simplified, Vol. 1, 2. 

Each.52/- 

Electronic Musical Instruments . . . . 59/- 
TV Servicing Guide.19/9 

TELEVISION TEST 
EQUIPMENT 

E. N. Bradley 

80 pages. 37 diagrams and half-tones. 
Describes the construction, calibration and 
use of instruments designed for the tele¬ 
vision service engineer, experimenter and 
amateur. A special feature of the units 
is the smart and light-weight form of con¬ 
struction which enables the constructor 
with limited facilities to produce equip¬ 
ment with a “professional” finish. 

Units include: A Multimeter, Valve Volt¬ 
meter, Oscilloscope, Square Wave/Pulse 
Generator, Test Pattern Generator, Grid 
Dip Meter, Wavemeter, Wobbulator, 
Power Supplies and a C.R.T. Tester and 
Rejuvenator. 

6th impression. 

SERVICING TRANSISTOR 
RECEIVERS 

F. R. Pettit 

96 pages. 44 diagrams. 

New servicing techniques are essential 
when dealing with transistorised equipment 
and this book presents a fresh approach 
to the many and varied problems which 
might arise. Commencing with notes on 

transistors it proceeds to a brief but help¬ 
ful description of typical transistor circuits, 
then describes in detail typical faults, their 
effects on circuit performance, the steps 
to take in tracing them and the methods 
to use in their correction. Full attention 
is paid to the subject of transistor d.c. 
conditions, and to the alignment and test¬ 
ing of transistor receivers. 

An appendix contains circuit diagrams, 
notes, layouts, etc., of the following com¬ 
mercial receivers, radiograms and record 
players In current use: 

Cossor 544 Record Player; Cossor 
Radiogram 545; Cossor Radio 546; Ever 
Ready “Sky Personal”; Masteradio 
CR800; Perdia Pr5 Receiver; Pye Radio 
P123BQ; Pye Record Player; and Perdio 
95 Receiver. 

New and enlarged edition. 

TELEVISION TIMEBASE 
CIRCUITS 

Principles and Practice 

C. H. Banthorpe 

64 pages. 71 diagrams. 

This book fully describes practically all ; 
types of television timebase circuits up to 1 

and including flywheel circuits. There are 

71 diagrams of basic circuits, various man¬ 
ufacturers’ circuits, waveforms, etc. 

This new edition has been brought up to 
date by adding chapters on Third Har¬ 
monic Tuning and 625 Lines. 

3rd edition. 

RADIO SERVICING 

G. N. Patchett and B. Fozard 

Volumes 1, 2 and 4 cover the new sylla¬ 
bus of the Intermediate Examination and 
volume 3 the Final Examination. 

Vol. 1: Basic Electrotechnology. 96 pages, 

92 diagrams. (Fifth Edition, 1963). 

Vol 2: Intermediate Radio Theory. 128 
pages, 122 diagrams. (Third edition, 
1960). 

Vol. 3: Final Radio Theory. 96 pages, 

87 diagrams. (Third edition, 1961). 

Vol. 4: Fault-finding. 72 pages, 16 

diagrams. (Fifth edition. 1963). 

Vol. 6: Specimen Answers (Final Exam¬ 
ination). Specimen answers to questions 
on radio service work set by the City 
and Guilds of London Institute covering 
five years 1955/1959. 

TELEVISION SERVICING — a scries of four volumes AUDIO HANDBOOK — a series of four volumes 

Vol. 1 8/6; Vol. 2 12/-; Vol. 3 8/6; Vol. 4 13/-. No. j Amplifiers 6/-; No. 2 Feedback 6/-; No. 4 Public 

ELECTRICAL ENGINEERING for fhe Ordinary National Certificate Address 7/ * No - 5 The Q uest for Q ua,it y 10/ - 

Vol. 1 Current Electricity 13/-; Vol. 2 Magnetism and TDAIKKTOD riDflJITt for th* fONSTBllfTOD tenet af 4 volume! 

Electrostatics 15/-; Vol. 3 Alternating Current Theory 22/- l™»»IVK UKLUII3 TOr me LUroiKULIUK, series OT 4 volumes 

Vol. 4 D.C. Machines 15/-; Vol. 5 Basic Electronics 8/6. No. 1 6/-; No. 2 6/-; No. 3 6/-; No. 4 6/-. 

WRITE TO US FOR THE FREE BROCHURE GIVING DETAILS AS IN TELEVISION TEST EQUIPMENT FOR THE 
FOLLOWING BOOKS AND ALSO THE COMPLETE CURRENT GERNSBACK RANGE 

British Transistor Directory (Bradley), 15/- 
Electronic Gadgets for the Constructor 

(Bradley).8/6 

Electronic Novelties for the Constructor 

(Bradley).8/6 

Experiments For Students, Vols. 1 and 2. 

(Lockwood and Dunstan) . . Each 7/9 
Extra Equipment For Your Taperecorder 

(Rasheed).10/- 

How To Get The Best Out Of Your Tape- 

recorder (Guy).15/- 

Introducing Hi-fi (Rasheed).10/- 

The Oscilloscope Book (Bradley) .. 8/6 
Oscilloscope Equipment (Easterling), 8/6 
Practical Aerial Manual For Bands 1 and 

III (Laidlaw). 8/6 

Principles of Colour Television (Patchett), 

26/6 

Problems in Engineering Science, (Lock- 
wood and Dunstan). 

Vol. 1 10/-, Vol. 2 13/- 
Radio Control of Models (Sommerhoff), 

8/6 

Radio Servicing Instruments (Bradley), 7/9 
Radio Servicing Problems (Smith) . . 8/6 
Records and Gramophone Equipment 

(Bradley).15/- 

Semiconductor Circuit Design 

(Leedham),.13/- 

Specimen Answers to TV Questions 

(Bailey and Bell).13/- 

Suppressing Radio and TV Interference 

(Morley).8/6 

Television Faults (Stevens).8/6 

TV Preamplifiers For Bands I and III 
(Morley).8/6 

Television Servicing, one volume edition 

(Patchett).43/6 

Television Synchronising Separators 

(Patchett).8/6 

Transistors and Crystal Diodes 

(Bettridge).8/6 

Using An Oscilloscope (Easterling), 11/6 

JR Publications. Write for the free 

brochure. 

Television Service Handbook, 

LI series.£15/15/- 

Transistor Service Manual, 

AE £13/10/-; E £10/10/- 

Radio Service Manual RV .... £15/15/- 
Car Radio Service Manual . . £10/10/- 
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TRANSISTOR CIRCUITS FOR MAGNETIC RE- 
CORDING, by N. M. Haynes. Published by 
Howard W. Sams and Co. Inc., 4300 West 
62nd Street, Indianapolis, Indiana. Catalogue 
No. MTR-1. Hard cover, 384 pages, S^in x 
8 , 2 in. American price 9.95 dollars. 

Although small transistorised tape recorders 
of the capstanless, semi-toy variety have been 
with us for some time now. It is only recently 
that transistors have found extensive application 
in what might be called “serious” magnetic re¬ 
cording. The main factors responsible for the 
delay were the relative noisiness of early tran¬ 
sistors compared with valves, and the somewhat 
elaborate stabilisation techniques which are re¬ 
quired to attain commercially acceptable stan¬ 
dards of reliability and thermal ruggedness. 

With the development of Improved manufac¬ 
turing techniques, the noise problem has been 
considerably reduced. There is still room for fur¬ 
ther improvement in this regard, to be sure, but 
modern low-noise transistors have a noise level 
low enough to allow the designer to obtain very 
satisfactory overall signal-to-noise ratios with 
only a small amount of circuit complexity. 

The thermal stabilisation complexity problem 
has lost a good deal of its initial deterrent effect, 
both because feedback and non-linear techniques 
have come to be regarded as fairly common¬ 
place, and because it has been gradually realised 
that “solid state” circuitry can offer a number 
of advantages by way of compensation. With 
particular regard to magnetic recording, transis¬ 
torisation can offer standards of mechanical rug¬ 
gedness. compactness, lightness, operating effi¬ 
ciency and functional elegance which far out¬ 
weigh the amount of circuit complication re¬ 
quired for adequate thermal stabilisation. 

The products of this technological and con¬ 
ceptual development have lately begun to appear 
both locally and overseas. At the end of last 
year a major American manufacturer released a 
fully transistorised portable broadcast-quality video 
tape recorder weighing less than 100 pounds, 
while the local branch of another large Ameri¬ 
can firm has recently announced the release of 
an elaborate all-transistor audio recorder for 
broadcast and recording applications. Many 
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amples. and manages to maintain that delicate 
balance between mathematics and empiricism 
which is characteristic of only the best design 
handbooks. 

As a result he has produced a book which 
will be of value to the professional designer and 
the keen amateur alike. There are no pretentious 
“purple passages” of academic virtuosity, nor is 
there any don't-worry-about-the-theory advocacy 
of a “suck it and see” pragmatism. There is 
simply a concise treatment by a designer of the 
matnematics, theory and practical considerations 
which he finds necessary to do the Job properly. 
It's rather refreshing . . . 

All the material one would expect and want 
to find in such a book seems to be there. 
There is even a chapter on “departures from 
the conventional," dealing with such as-yet 
rather exotic things as pulse-modulation amplifiers 
and siiding-bias class A output stages- 

A book which can be thoroughly recommended 
to all designers and students, both as a text and 
as a laboratory handbook. The author and the 
publisher can be Justly proud. 

Our copy came direct from the publisher, but 
copies wilt undoubtedly be available from local 
bookstores very shortly. (J.R.) 


HORIZONTAL SWEEP SERVICING HANDBOOK, 
by Jack Darr, publish d by the Gernsback 
Library, Inc., New York. Gernsback Library 
No. 115. Soft covers, 224 pages, 5 * 2 in x 
8 * 210 . Price 47/ plus 1/3 postage. 

Although It Is intended for the service tech¬ 
nician either practising or up-and-coming, this 
little book takes very little for granted regarding 
the technical background of the reader. It starts 
off with block diagrams and basic circuit prin¬ 
ciples of horizontal sweep systems, and only after 
this foundation has been laid does the author 
proceed to a description of fault symptoms and 
service techniques. 

Thus it would seem a good choice for those 
relatively unfamiliar with this section of the 
television receiver, as well as for those with 
some experience who wish to “brush up" or to 
keep in touch with the latest thoughts on trouble¬ 
shooting. The author has in fact written the book 


of the latest computer and data-processing tape with both types of reader in mind. 
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equipments are fully transistorised 

Transistors have become firmly incorporated 
Into magnetic recording technology, then, and a 
new and rapidly developing field has been 
created. As yet, however, the new field Is 
somewhat poorly served with textbooks and asso¬ 
ciated literature. Quite a number of technical 
papers have been published, many under the spon¬ 
sorship of the larger tape and equipment manu¬ 
facturers, but little has been done to co-ordinate 
material and present engineers, technicians and 
students with an overall view of the subject. 

“Transistor Circuits For Magnetic Recording’ 
is an attempt to rectify this situation and the 
author and publisher are to be commended for 
its existence as well as its execution. 

By its own admission, it is a practical book, 
although this should not be taken to imply that 
it does not deal with theoretical considerations. 
There is. in fact, quite a deal of theory In¬ 
cluded, but the emphasis is placed more on the 
explanation and illustration of general principles 
■—with reference to typical commercial units— 
rather than lengthy mathematical proofs of de¬ 
sign techniques. 

As a result, it seems to meet the requirements 
of a basic text quite easily, and would thus be 
an ideal book for anyone wishing to obtain a 
reasonably advanced but general insight into 
transistorised tape equipment design. For those 
who then elect—or find themselves elected — 
to delve deeper into the field, the author has 
provided relerence lists at the conclusion of 
each chapter. 

Tne text is divided into four main sections, 
the nrst two dealing respectively with the funda¬ 
mentals of transistor operation and the elements 
of magnetic recording. The third section deals 
with the various component circuit divisions of 
magnetic recording systems—preamplifiers, equal¬ 
isers. bias oscillators, motor control circuits and 
so on—while the final section covers general 
types of recording systems. In the latter section 
are chapters dealing with commercial equipment. 
FM recording techniques and digital recording 
systems. , . 

This is the first edition of the book and. as with 
many first editions, there are a small number of 
minor typographical and diagrammatic errors. But 
this is a small point and does not detract signi¬ 
ficantly from its attractiveness. 

A well-written, informative general text of 
transistor magnetic tape recording and one which 
can be recommended to engineers, technicians, 
interested hobbyists and technical libraries. 

The review copy came direct from the pub¬ 
lisher, but copies should be available locally In 
the near future. (J.R.) 


TRANSISTOR AMPLIFIERS FOR AUDIO FRE¬ 
QUENCIES, by Thomas Roddam. Published 
by llilfe Books Ltd., Dorset House, Stamford 
Street, London. S.E.1. Hard cover, 252 
pages, 5 * 2 in x 8 * 2 in. Price in U.K. 45/. 

This is easily the best-written and most useful 
Jesign handbook on transistor AF amplifiers that 
, ve seen. It deals with the various aspects of 
:he topic methodically, its exposition is lucid and 
ts approach is eminently practical. 

Author Roddam, a regular contributor to 
•Wireless World,” has aimed and succeeded at 
aroducing a book which will serve as both text 
ind handbook for people concerned with the 
Jesign of transistor audio amplifiers. He gives 
:ircuit theory, design principles and design ex¬ 


it is written in a clear, easily understood 
fashion and uses Illustrations and diagrams, liber¬ 
ally. Mathematics and formulas are at an absolute 
minimum, in keeping with the practical nature 
of the subject. Although written with the Ameri¬ 
can 525-line system as a background it would 
seem quite compatible with the Australian scene 
as general principles rather than specific refer¬ 
ences are considered. 

To sum up, a worthwhile addition to the ser¬ 
vice library. Our copy came from Electronics 
Publications (Australia), of 22 Stanley Street, 
Peakhurst, N.S.W., to whom inquiries may be 
directed (J.R.) 


FUNDAMENTALS OF RADIO CONTROL, by Leo 
G. Sands. Soft cover, 144 pages, 5* 2 in x 
8 * 2 <n of text material, with many illus¬ 
trations. Published by Howard W. Sams and 
Co. Inc.. Indianapolis, Indiana. 

This new book provides an analysis of indus¬ 
trial radio-control systems, Including principles of 
transmission paths, basic control circuits, modula¬ 
tion and demodulation, and input and output de¬ 
vices. Also covered are basic systems supplying 
analog and digital signals to solid-wire lines, AC 
and DC remote-control wired circuits, and closed 
loop and servo systems. In addition, it in¬ 
cludes circuit discussions on both analog and 
digital modulation and demodulation equipment. 

In order to promote a better understanding 


of the many applications of remote control sys¬ 
tems, a chapter is devoted to control system 
applications and their principles. Some of these 
remote control systems are simple, while others 
are extremely complex. Examples In this chapter 
include the complete control (by radio) of a 
diesel locomotive, plus the radio control of ele¬ 
vators and oil-drilling rigs. 

Written at a practical level, this book would 
be of value to technicians, engineers, students, 
hobbyists and experimenters who want to de¬ 
velop a better understanding of modern radio- 
control equipment. It assumes the reader will 
already have attained a fair level of knowledge 
of electronics. 

Our review copy came direct from Howard W. 
Sams and Co. Inc., but copies should be avail¬ 
able on .the local market in due course. The 
American price is 3.95 dollars. (K.W.J.) 


HOW TO BUILD Tiny ELECTRONIC CIRCUITS, 
by Morris Moses. Published by Gernsback 
Library Inc., New York. Gernsback Library 
Reference No. 117. Soft covers, 191 pages, 
5 ' 2 in x 8 * 2 ^, many photographs and dia¬ 
grams. Price 47/6 plus 1/3 postage. 

This book would seem best described as a 
manual of circuit miniaturisation techniques. It 
covers the various aspects of miniature and sub- 
miniature circuitry in a practical yet thorough 
manner, and would be an ideal choice for those 
electronics workers who are familiar with normal 
full-size circuitry but who find the concepts and 
techniques employed in subminiature equipment 
rather new and puzzling. 

Author Moses begins his volume with an intro¬ 
duction to circuit miniaturisation, giving the reader 
some historical background regarding its devel¬ 
opment. He then discusses in some detail the 
various components employed in subminiature cir¬ 
cuits, comparing them with their normal-size 
equivalents. This is followed by a short section 
discussing the various applications of subminia¬ 
ture circuitry—in radio “pills”, data processing 
equipment, hearing-aids, and so on. 

The next section deals with general miniaturis¬ 
ation techniques and describes the preparation of 
printed wiring or “circuit” boards, circuit mod¬ 
ules: micromodules, “potted” circuits and various 
tools required for each type of circuit. Following 
this section are two chapters describing the con¬ 
struction of a number of miniature and sub¬ 
miniature projects—amplifiers, oscillators, test in¬ 
struments and small receivers. 

The final section of the book lists the tools 
and jigs which are required for efficient construc¬ 
tion and repair work on subminiature and minia¬ 
ture circuits, and explains their use where this 
involves unfamiliar techniques. 

In all, a well-written book and one which 
should be very useful to those wishing to become 
familiar with subminiaturisation techniques. Our 
copy came from Electronics Publications (Aus¬ 
tralia), at P.O. Box 107, Riverwood, N.S.W., to 
whom inquiries may be directed. (J.R.) 


ANALOGUE AND DIGITAL COMPUTER METH¬ 
ODS, by D. J. Harris, B.Sc. Published by 
Temple Press Books Limited, 42 Russell 
Square, London. Soft covers (proof copy 
reviewed). 5* 2 in x 8 * 2 in, 102 pages. Many 
d.agrams. Price 29/ plus postage. 

One of the Temple Press “Monographs on 
Rockets and Missiles ’ under the General Editor¬ 
ship of J. Clemow, M.A., this volume is in¬ 
tended by the author to demonstrate the ways 
in which analogue and digital computers, analys¬ 
ers and simulators may be applied to missile 
design problems. In fact, however, it will be of 
considerable use to engineers and technologists 
in fields quite apart from missile design, as a 
major proportion of the text is general Intro¬ 
ductory material on computers and their appli¬ 
cation to the solution of mathematical problems. 

The first chapter discusses the various types 
of computer and explains the particular character¬ 
istics and applications of each. General aspects 
of problem suitability and preparation are treated, 
with examples to illustrate the points raised. 

In the second chapter the author Introduces 
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the analogue computer and discusses the various 
system elements employed In analogue compu¬ 
tation — operational amplifiers and their 
use as inverting, summing, integrating and dif¬ 
ferentiating elements. Initiation arrangements, 
function generators and so on. 

The chapter continues with a discussion of 
programming and scaling tho analogue com¬ 
puter illustrated by reference to a sample missile 
design problem. A short description of the 

PACE 231R computer concludes the discussion. 

The third chapter deals with digital com¬ 

putational techniques, and includes a discussion 
of machine operation and programming. A 

missile design problem is again used to illustrate 
tne general principles involved. A description 
of the Honeywell H.800 computer concludes the 
chapter. 

The remaining chapter deals with the digital 
differential anafyser. The concept of the digital 
integration is introduced from basic principles, 
leading to a discussion of the ooeratlon of the 
complete differential analyser and an explanation 
of programming procedures. Again a missile 
design problem Is used as an illustration, and 
the chapter concludes with a description of the 

Packard-Beil TRICE analyser. 

As one might expect, the book assumes a 

fairly high technical and mathematical back¬ 

ground In the reader. However, it does not 
assume a specific knowledge of computers and 
derives many of the prlncioles involved in the 
discussion from general mathematical principles. 

The presentation of material is orderly and 
the authors style easy to follow. Thus the 

book would seem a good choice for any engin¬ 

eering or scientific personnel wishing to become 
familiar with computer operation and use. 

The proof copy reviewed came from the Tech¬ 
nical Book And Magazine Company, cf 295- 

299 Swanstcn Street Melbourne, to whom retail 
and wholesale enquiries may be directed. (J.R.) 

★ * ★ 


PRACTICAL TRANSISTOR THEORY, by E. Pat¬ 
rick Wlesner. Published by Howard W. 
Sams and Co., Inc., Indianapolis, Indiana. 
Catalogue No. PTW-1. Soft covers, S’aln 
x B’afn, 128 pages. American price 2.50 
dollars. 

As its title Implies, this little book is a 
“practical' Introduction to semiconductor devices 
—their operation, construction and use. It is 
directed towards the keen lav reader, the amateur 
as yet unfamiliar with semiconductors and the 
student. 

The chapter fieadlngs shou'd indicate the mat¬ 
erial covered and the way In which It is pres¬ 
ented: 

1. Basic Semiconductor Action. Material. 

2. Passive Semiconductor Devices. 

3. Transistors. 

4. Other Active Linear Semiconductors. 

5. Transistors in Nonlinear Circuits. 

6. Special Semiconductor Devices. 

7. Integrated Circuits. 

The material Is logically Dresented. but the 
pace is quite breathtaking and the theory rather 
sketchy in olaces—two characteristics which are 
likely to cause reader frustration and/or exasper¬ 


ation. Perhaps this is to be expected, consider¬ 
ing the quite enormous field covered by the book 
in its modest 128 pages. 

In the preface the author claims that the 

book Is unique in that it attempts to cover a 
highly technical subject at a level capable of 
being understood by both non-technical persons 
and beginners yet In a manner which will hold 
the Interest of engineers and technicians. It 
certainly attempts to do so. rightly or wrongly, 
but I don’t think It succeeds. Most of the 
material will be already familk?r to engineers 
and technl'lans. while I fancy beinners and non¬ 
technical folk are going to be “left behind” 
after the first few chapters. 

To my mind, it would have been better to 

limit the scope covered and take things in a 

little more leisurely fashion. As It stands I 

don’t think it will be of mu£h use to any 
type of reader — so great is the condensation 
of material. 

Our copy came direct from the publisher, but 
copies should be available from local suppliers in 
the near future. (J.R.) 


TV SERVICING MADE EASY, by Wayne Lemons. 
Published by Howard W. Sams and Co. Inc., 
of 4300 West 62nd Stmet, Indianapolis 6, 
Indiana. Catalogue No. SME-1. Soft covers, 
160 pages, S^in x S’ain, many diagrams 
and circuits. American price, 2.95 dollars. 

TV SERVICING METHODS GUIDEBOOK, by Rob¬ 
ert G. Middleton. Published by Howard W. 
Sams and Co. Inc.. Indiana. Catalogue No. 
TSG-1. Soft covers, 160 pages, S^ln x 

B^ln. many circuits and photographs. 
American price, 2.95 dollars. 

PRACTICAL TV TUNER REPAIRS, by Robert G. 
Middleton. Published by Howard W. Sams 
Inc., Indiana. Catalogue No. TUN-1. Soft 
covers, 128 pages, S’ain x S’ain, many 
phetograohs and circuits. American price. 
2.SO dollars. 

TV TROUBLESHOOTERS HANDBOOK, by Stuart 
Hoberman. Published by Howard W. Sams 
Inc., Indiana. Catalogue No. TVH-1. Soft 
covers, 128 pages, S'ain x a^in. Many 
diagrams and circuits. American price, 
2.95 dollars. 

The above four Howard W. Sams publications 
are but samples from the very wide selection 
available dealing with various aspects of TV 
servicing. Considered as a whole, this section 
of the Sams output represents a veritable cornu¬ 
copia of information directed at the amateur or 
professional TV serviceman and aimed at helping 
him to Increase both his efficiency and his 
profits. 

Although they are all written with particular 
reference to American receivers and design prac¬ 
tice. most of these books are quite suitable for 
the Australian serviceman. This is due partly to 
the similarities between the 525 and 625 line 
systems and the design techniques current in 
both, and partly to the relatively non-specific 
explanations given in the books themselves. In 


the main, local readers need have little fear 
that the material will not be applicable to our 
conditions. 

Of the four titles shown above, “TV Servicing 
Made Easy” and “TV Servicing Methods Guide¬ 
book" are more or less general guides to more 
efficient TV servicing. The former mainly concerns 
itself with explaining circuit operation, assuming 
little prior knowledge, while the latter assumes a 
higher standard of reader knowledge and con:en- 
trates upon the adoption of logical and orderly 
techniques in fault-finding. 

“TV Troubleshooter's Reference Handbook" 
carries this idea a little further, assumes a higher 
level of familiarity again and also deals with 
colour TV circuitry. “Practical TV Tuner Repairs" 
is more restricted in its application, dealing with 
almost e/ery aspect of VHF and UHF tuner ser¬ 
vice and adjustment. 

All four volumes can be recommended to ser¬ 
vicemen, as well as to those who want to be 
able to make repairs on their own receiver. 
Quite apart from their main function, they should 
convince sceptical receiver owners that TV ser¬ 
vicing Is far from being a “piece of cake." 

Our copies came direct from the publisher, 
but local suppliers should have stocks of these 
and companion Sams books. (J.R.) 

★ ★ ★ 


TELEMETRY, ty R. E. Young, M.I.E.F. Pub¬ 
lished by Temple ^ress Books Limited, 42 
Russell Square, Lotdon. Soft covers (oroof 
copy reviewed), 5*ain x S’aln, 75 pages. 
Many circuits and diagrams. Price 25/ 
plus postage. 

Another of the Temple Press “Monographs on 
Rockets and Missiles.” this volume describes the 
funct.on and operation of telemetry systems 
and shows the ways in which telemetry combines 
the principles or measurement, radio communi¬ 
cation and data processing. It assumes a fairly 
high engineering and mathematical background, 
but not specific knowledge of the fields con¬ 
cerned. 

The chapter headings give a fa'rly clear picture 
of the content and order ui treatment: 

1. introduction. 

2. Telemetry as a Communication System. 

3. Radio Frequency Design. 

4. Sender Data Handling. 

5. Ground Data Handling. 

The explanation and discussion material is well 
presented and easily fo.lowed. Formulae are 
usually derived from basic principles, and the 
aim is to give a general knowledge of the field 
rather than highly specific and involved analysis. 

The book would thus seem very suitable as 
introductory material for students and as a con¬ 
cise but broad account of telemetry for engineers 
and scientists wanting insight into the goings-cn 
in another field. A brief but select bibliography 
is given for those wishing to progress further 
into the subject. 

The review copy came from the Technical Book 
And Magazine Company, of 295-299 Swanston 
Street. Melbourne, to whom wholesale and retail 
enquiries may be directed. (J.R ) 


HOWARD W. SAMS ELECTRONICS BOOKS 


A selection of the latest Sams titles from our vast stock—Further particulars & lists supplied on request 

Practical Problems in Electronics Electronic Games and Toys to Build 28/3 

Calculations—Andrews.44/6 Two-Way Mobile Radio Maintenance 54/ 

Ham Antenna Construction Projects 33/9 Test Equipment Circuit Manual .. 53/6 


A.B.C. SERIES 

Hi Fi and Stereo—Hans Fantel . . 23/ 
Electronics Drafting—Sams Staff . . 23/ 

Radar — Alan Andrews.23/ 

Lasers and Masers — Allan Lytel . . 23/ 
Electric Motors and Generators — 

Lytel.23/ 

Television—Len Buckwalter.23/ 

Tape Recording — Crowhurst . . . . 17/3 

Ham Radio—Howard S. Pyle . . 17/3 
Tunnel Diodes — Peter Galaan . . . . 22/6 

Electricity—Sams Staff.23/ 

BASIC ELECTRONICS SERIES 
Amplifier Circuits—Thos. Adams . . 33/9 
Detector and Rectifier Circuits .... 33/9 

Oscillator Circuits — Adams.33/9 

Radio Circuits T.M. Adams . . . . 33/9 

Transistor Circuits — Adams.33/9 

101 WAYS . . . 

To use your Sweep Generator . . . . 21/6 

To use your Oscilloscope.28/3 

To use your VOM and VTVM — 

Middleton .23/ 

To use your Signal Generator — 

Middleton . 23/ 

To use your Audio Test Equipment 23/ 
To use your Ham Test Equipment . . 28/3 
101 MORE WAYS . . . 

To use your Scope in TV .27/6 

To use your VOM and VTVM .... 27/6 
Design and Operation of Regulated 

Power Supplies— Bottlieb. 33/9 

TV Service Training Manual—Rice. 44/6 
Servicing Electronic Organs —Oliver 54/6 
Electronic Organ Handbook— 

Anderson.49/ 


Using Oscilloscope in Industrial 
Electronics—Middleton and Payne 55/6 
Know Your Oscilloscope—Snith .. 23/ 
Understanding Capacitors — Mullin 23/ 
Understanding Transformers and 

Coils.23/ , 

TV Diagnosis and Repair—Staff : . 17/9 j 
Electronics Math Simplified Vol. 1 55/ j 
by Alan Andrews. Vol II . . .. 55/ 
Electronics Experiments and Projects 28/3 i 


Electronic Servicing for Beginners 33/9 
Industrial Electronics, Measurement 

and Control—Bukstein.<44/3 

TV Troubleshooter’s Reference 

Handbook—Stuart Hoberman . . 33/9 
Photofact Guide to TV Troubles 33/3 


TV Servicing Guide by Trouble 
Symptoms — Deane and Young . . 23/ 
Electronics Reference Data V.3 . . 34/ 
Industrial Electronic C ircuits Hand¬ 
book — Buckstein. 44/6 

Practical Ham Radio Projects . . . . 28/3 

Scope Waveform Analysis.33/9 

Fundamentals of Radio Control 44/6 

Electric Motor Controls and Circuits 
— Fuchs and Garstang.55/6 


Practical TV Tuner Repairs 28/3 

| Practical Projects in Radio-Electro¬ 
nics' — Marshall and Tpr.55/6 

i Commercial Sound Installer’s Hand- 

j book — Leo Sands.55/ 

Servicing Unique Electronic Appara- 


I est 


lus—Jack Darr 
Servicing and Calibrating 
Equipment — Kiver 
Bench Servicing Made Easy 
Handbook of 'Transistor Circuits 


Solving TV Tough Dogs—Middleton 28/3 
Fun with Transistors—Buckwalter . . 28/3 
Fundamentals of Modem Semicon¬ 
ductors— D. Kemp and R. Mc¬ 
Donald .33/6 

Practical Transistor Servicing . . . . 33/9 j Computer Circuit Projects You Can 

Troubleshooting with the VOM and Build Lee Boschen. 

VTVM .26/9 Modern Communications Course 

Servicing A.G.C. Systems — Carter . . 23/ Vol. I Radio Frequency Syst. 
Radio Receiver Servicing — J. Frye 33/9 \ Vol. 2 AM Modulation Systems 
Essentials of Vector and Phase ' Amateur Radio Antenna H'book . . 


Analysis—Andrews.33/9 

Fundamentals Of Magnetic Ampli¬ 
fiers .33/9 

Electronic Test Instrument H’book 33/9 
i Servicing TV Remote Controls . . 33/9 
Servicing Horizontal Sweep Circuits 28/3 


28/ 

31/ 

33/9 

55/ 

33/9 

55/ 

55/ 

33/3 


28/3 


Troubleshooting Amat. Radio Equip¬ 
ment -Pyle. 

How to Read Schematic Diagrams 16/3 
Electronic Musical Inst. H’book 28/3 
i ransistor Circuits for Magnetic 
Recording’ — Haynes.99'6 


All books reviewed in R.TV & H. available • II the bo oks you want are not listed, write to us. 

TECHNICAL BOOK & MAGAZINE CO. 


295-9 SWANSTON STREET, MELBOURNE. 


Telephone FB3951-52 
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CLASSIFIED ADVERTISING 

Advertisements in these columns cost only 5/ per line, each line contains the equivalent of five words each of 
nine letters. Minimum size of advertisement is two lines. PAYMENT MUST ACCOMPANY ALL ADVERTISEMENTS 
EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the September issue must reach our 
office before August 5th. Address your advertisement to THE ADVERTISING MANAGER, RADIO, TELEVISION & 
HOBBIES, Box 2728, GPO., SYDNEY. 


FOR SALE 


[ JHER AUTOMATIC TAPE RECORDERS. 

For those who want the ultimate in perfection. 
Sound operated relays, built-in 2-channel mixer, 
mao. slide projection, 4 heads, 4 track, 4-speed, 
A and B monitors, reverb., echo, stereo, mono 
treq. range to 20K.C, plus or minus 3 dB, dynamic 
range to 60dB. Wow and flutter less than .15 
per cent, channel sep. 50dB. V.U. meters, auto 
lewind, clutches for tape protection, sound on 
sound, gold relay contacts, auto torque controls, 
rcmoie control rewind playback recording stop and 
start, disconnectabie auto recording level control, 
butt, and AC operation, etc., etc. German made, 
light and compact. You will never see more 
leaturcs or quality for your money. Push-button 
control, a dream to operate and own. Prices from 
<£145 to £250/10/. N.S.W. Distributors: Tomlin’s 
Kad.o, S2S Liverpool Road, South Struthfie.d, 
642-4215. Country and Trade enquiries welcome . 

MEW OC71, 72, 73, SFT152, 122, 2N217, 8/6 
ca. OC44, 45, 2N269S, SFT108, OA210, 211. 
10/ ea, OC171, 2N370, 371, AF116. 117, OA31, 
BYZ13, 15/ ea. 2N301, 250. 21/ ea. OC28, 29, 
35, SFT240, 25/ ea. OA81, 85, 4/ ea. or equiva¬ 
lents. Add 1/6 post and pack. A.C.E. Electronics, 
Box 1452L, G.P.O., Adelai de._ 

•TAPE RECORDER BARGAINS. New and used 
* machines. Buy from a technician, not a 
salesman. Free technical advice. All repairs and 
accessories. Recorders wanted to buy, any con¬ 
dition. Country inquiries welcomed. “Toml n’s 
Radio,” 528 Liverpool Road, South Strathfield, 
NSW. 642-4215, Sydney. 

ZVRGAN COMPONENTS. Send for our illus- 
trated catalogue listing parts, kitsets, circuit 
data and electronic organ keyboards, pedal boards, 
contact wires, wiper plates, contact blocks, stop 
switch, stop tabs, piston switches, coupler switches, 
multi-type relays, toe pistons, expression controls, 
solenoids, etc. Also many sundry parts, such as 
felt strips, springs, felt washers, threaded rods 
and components for pneumatic actions. 

For the benefit of experimenters, we list sets of 
data sheets available for several different designs 
of organs. 

Alan Douglas, a transistorised design, and the 
Clyne Organ construction kitsets. 

“Harmonics” pre-assembled units and complete 
organs. 

Please send 5/ cheque or postal note to cover 
part cost of priming and posting. PESKA PTY. 
LTD., P.O. Box 306, Frankston, Vic. 


OECORDING TAPE: Top quality American 

My.ar base 1800’ on 7in reels, 42/. Post 
free. KlrribiUi Radio, 14 Ennis Road, Milson’s 
Point, N.S.W. 

OUBLIC ADDRESS MEN! Have you ever had 
* to run a mike line for a mile? Maybe not, 
but our dry battery operated transistor pre-ampli¬ 
fier permits running a mike' Lne for 100yds or 
more, using ordinary twin flex in place of costly 
shielded cable. Full details in our comprehen¬ 
sive Public Address Price List. This list also 
contains the Gcloso range of transistor amplifiers, 
mikes, etc. The Magnarange continuous loop 
tape repeater: Playing time from one minute to 
two hours; many uses, advertising, background 
music, etc. The Fed-back Stabiliser: Offers in¬ 
creases in gain of from six to 12dB over feedback 
point. A wide range of speaker stands. Price 
List sent free to all P.A. men. Hodges Sound 
Systems, Wholesalers of Public Address Equip¬ 
ment, 101 Bathurst St., Sydney. Phone 94-4193. 


FOR SALE 


U NIVERSITY - GRAHAM OSCILLATOR. 

Y.O.A. Near new. £20 G. Ma.thew, 48 
Elsieiner *t., Long Jetty, N.S.W. 


PRERECORDED American two and four-track 
* Stereo Tapes, Final break-up of private col¬ 
lection. S.A.E. for list. 64 Cromwell Rd., South 
Yarra, Victoria, or ring 24-2359 A.H. 

EATHKIT GR-91 S.W.L. receiver as new. 
N. Marks, 84-3407, Sydney. 


H 


EX-A MATE UR’S equipment, consisting of con- 
sidcrable quantity transformers, condensers, 
valves, d.ais, etc., etc. Will sell very cheaply. 
Also 8 years QST. Phone 49-3043, Sydney. 


•"TV CAMERA, under £25. Fully transistor.sed, 
* space age scanner. Schemat.cs. photographs, 
plans. Ideal for closed cct TV. 35/ post lree. 
Motor speed control of universal motors. In¬ 
stantly variable speeds for all power tools. 
£20/10/. Light dimmers fluorescent lights avai.- 
ablc. Prices on request. OIK EIRE SYSTEMS, 
919 Forest Road, Luga.no, N.S.W. 53-9377. 


t TNiviODIFIED AR7. Excellent performer, rack 
^ mounted, all coils, power supply, speaker, 
£40. Share half fre.ght to interstate buyer. E. 
C. Jamieson, Forresion, S.A. 


jV/IODEL STEAM ENGINE castings, detail blue 
AV1 prints. Bolton, 72 King St., Sydney. Cata¬ 
logue 7/. 


D ESISTOR BARGAIN. 

Huge quantity purchased. 1/ per dozen for 
mixture most useful values of Vi and 1 watt. 
50-8249, Electronic Service Co., 15 Tallawalla 
St., Beverly Hills, N.S.W. 


f EARN Basic Electricity, 12/6; Basic Radio, 
15/; Transistor Servicing, 12/6; TV Servicing 
12/6; FM 7/6; VHF-UHF, 12/6; Computers, 
12/6; DF-Radar, 12/6; Trigonometry, 5/; Calculus, 
10/6; Organic Chemistry, 12/6; Physics, 12/6; 
Nuclear Physics, 12/6; Mechanics, 12/6; Astro¬ 
nomy, 12/6; Industrial and Medical Electronics, 
12/6; Clear Thinking, 5/. Post Free. Popular 
Science School of Electronics (Correspondence), 3 
Broadway, West Pymble, Sydney, N.S.W. 


C1L1CON DIODES. Guaranteed; tax paid; post 
**■* free. Absolute Maximum Ratings: 


PIV 

Id 

s/d 

PIV 

Id 

S'd 

50 

0.75 

2/3 

100 

3A* 

7/- 

100 

0.75 

3/- 

400 

3A* 

14/8 

200 

0.75 

4/- 

600 

3A* 

21/6 

400 

0.75 

6/10 

50 

12A* 

21/6 

600 

0.75 

11/4 




50 

2A 

6/- 

200** 

35A* 

50/- 

50 

3A* 

5/8 





FNISC RECORDING AMPLIFIER, 100W., in 
^ two units (separate power supply). Suitable 
r ecdback or non-feedback cutterheads. RIAA 
:haracteristic. £85. details from Vista Recording 
vtudios, 78 Robert St„ Wickham, N.S.W. 


LII-FI STEREO STOCKTAKING BARGAINS! 

** Playmastcr 4 Amplifier. 

Radio Tuner. 

Dual 1007A/PL Turntable. 

Chairside Cabinet housing above. 

Two Goodmans 8in Axiette Speakers 
Two correctly designed speaker enclosures fully 
fitted and finished. 

Cabinets in %in timbers, richly veneered and 
polished. Units assembled and ready to play. 
Superb performance. Three months’ guarantee. 
Terms if required. 3 only at unbelievable 
low of £120. 

Cavalier Sound Systems, Sydney. Ph. 40-8847. 
If unanswered, 40-7533.) 


Germanium Diodes, computer type (similar to 
OA90), 3/- ea., 25/- for 10, £10 for 100. De¬ 
livery, one to three weeks. Discount for 10 or 
more. 

♦With heat sink, res. load. 

♦♦Ideal for transistorised ignition. See RTH. 

Electronics Associates, Department D, 76 View 1 
St., Hobart, Tasman.a. 


LIEATHKIT “Cheyenne” Tx 80 to 10 meters, 
11 VFO, 90W, mod., £80. RF deck Geloso, 
150W, QB3/300 final, metered, rack mount, £25. 
Murphy B40 Rx, £40. 52 MC RF deck, corn’d 
VFO, P/P 1625 150W final, metered rack mount, 
has W.A.S., £25. W. Bell, Wangoom, Vic. 

Phone Grasmore 225. 


ARRARD AUTO SLIM 4-spced stereo chan- 
^ gers. Latest model now 11 gns. F.O.R., Syd¬ 
ney. Post and packing extra. N.S.W., 15/; Q.V.T.. 
22/6; W.A., S.A., 30/. 

Tapes. Top quality at special prices. Send for 
list. 

Transistor Radios. Clean, repossessed A.W.A., 
H.M.V., Krieslcr, National, as new. From V 2 
new price. Send for list. 

Haircuts. Save money. Do it yourself with com¬ 
plete set of home electric clippers and accessories. 
Only £9/19/6: 

Zephyr Microphone, 24/. 

Cycle Generator Set. Complete with head and 
tail lamp. A beauty at 32/6. 

Hansen FN 20,000 OPV with probes, £17/14/4. 

Kew, VTVM. Top quality unit. £30/13/. 

Mail orders only. Please add postage and pack¬ 
ing. Professional TV Service, 18 Murdoch St., 
Turramurra, N.S.W. 


READER SERVICE 


''TRANSISTOR RADIO REPAIRS. All makes 
* of Japanese sets repaired. We have most 
spare pares, but for use in repairs only. Send sew 
less, leather case, by reg. post from anywhere in 
Australia. 7-day serv.ee, “toughies” take a little 
longer. We aiso repair Jap gramo motors to 
keep correct speed. Peter G. Broughton, 209 
George txreet, Sydney. Phone 27-5831. 


T WO RADIO CHASSIS. Good order. Sell or 
exchange for old radio. J. Stirling, Box 3576, 
P.O., Burnie, Tas. 


P LAVMASTER Dual Wave Tuner, perfect order. 

£15. Particulars from Rankin, Box 56, P.O., 
South Brisbane, Qld. 


OF.NDIX radio compass, automatic and manual 
types, repairs and spares. 42 Cambridge Ave.» 
Vauclu.se, N.S.W., 37-3264. 


ELECTRONIC ORGANS. Do not build yourself 
an organ without first consulting us! Send for 
initial intormation on the superb Schober (U.S.A.) 
ouila-it-yourself kits. No stamps required. The 
Electronic Organ Co., 11 Cadow Street, Pymble, 
N.S.W, (Mail only.) 


DEPAIRS to receiveis, transmitters; construction, 
testing, TV alignments, Xtal convs., any fre¬ 
quency, £18/10/ plus tax. Ecclesion Elec.ronics, 
146A Cotham Road, Kew, Vic. 80-3777. 


M ICROGROOVE discs from your tapes, a.so 
tape copying service. Highest quality discs 
at all speeds. Prompt service. Moderate charges. 
Country and Interstate inquiries welcomed. VI.a- 
tOi.e Recording Studios, Box 18, Post Office, 
Lane Cove, N.S.W. Phone (Sydney) 42*6154. 


ELECTRONIC and electrical equipment, instru- 
ments and components. Importers require 
representative for Victoria, Tasmania, A.C.T., for 
active contact with trade and industry. Please 
reply, stating lines already handled, to Box No. 
500, R., TV and H. Advertising. 


•TAPE-TO-DISC: New prices, effective imme- 

* diately. Same speedy service, highest quality. 
7in 45 single play (3Vi mins, each side) .. 28/- 

7in 45 extended play (6 mins, each side) .. 32 6 

7.n 33 1-3 L.P. (71^ mins, each side) .. .. 37 6 

lOin 33 1/3 L.P. (15 mins each side) .. 52/6 

12in 33 1/3 L.P. (22 mins, each side) .. 63/- 

Send tape wih full information re items to 
be transferred to disc, timing of items, details for 
label, etc. Tape must be accompanied by remit¬ 
tance plus reiurn postage, or we will forward 
C.O.D. Delivery 7 days. Vista Recording Studios, 
78 Robert St., Wickham, N.S.W. 


P RE-RECORDED TAPES arc available through 
the ATRS Library. Standard speeds—twin 
track. For full details, write to “The Secretary, 
ATRS, Box 9, P.O., Crow’s Nest. N.S.W.” 


P RECEDENT 17in TV set. Pyc Consolette. 

Needs sllRht repair. £15 each. 103 Enmore 
Rd., Enmore, N.S.W. 


WANTED 


RADIO IS 
AN INTERESTING 
HOBBY! 

STOTT amateur radio students receive 
the individual guidance of a highly- 
qualified radio engineer, and the Course 
incorporates the latest advances in the 
application of electronics to the design, 
construction, and operation of modern 
radio receiving apparatus. 

Mail the coupon for full particulars of 
the Stott Course in RADIO FOR AMA¬ 
TEURS. 


159 Flinders Lane. Melbourne; 383 George 
St., Sydney; 290 Adelaide St., Brisbane; 45 
Gillcs St., Adelaide; 1130 Hay St., Perth. 


CUT HERE AND POST 


d 

TO STOTT’S: Please send me, free and with- J 
out obligation, full particulars of your Course : 


XX7ANTED. Manual No. 19 tranceiver. R. 
YY Campbell, Box 42, P.O., Sorrento, Vic. 

117ANTED: AR7 coil box B. Price to E. C. 
YY Jamieson, Fomeston, S.A. 
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Direct Disposals . 104 

Electron 'lube Distributors . 106 

Eilco Sales. 55, 93, 110 
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Ferrograph 99 
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Goodmans . 100 

Gray, Simon Pty. Ltd. 83, 92, 102 
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Jacoby, Mitchell and Co. 18, 66 

JH Reproducers . 90 

John Carr Pty. Ltd. 103 

Kuenzil, Ernest Pty. Ltd. 95 

Leiupriere, O.T. 101 

Manufacturers Special Products. 60 

Magrath, J. H. and Co. Pty. Ltd. 50 

Mastersound Sales Pty. Ltd. 81 

Master Electrics Pty. Ltd. 46 

Macks Electronics . 41 

Mullard (Aust.) Pty. Ltd. 32 

McLellan, W. J. and Co. Pty. Ltd. 36, 76 
Maurice Chapman and Co. Pty. Ltd.. . .45 

National Radio Supplies . 122, 123 

O’Rourke Ind. Ill 

P.M.G. (Dept.) . 77 

Paragon Radio .<. 120 
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Qik Fire Systems . 107 

Rosicruciivis . 104 

Rola Special Products . 8, 48 

Radio Parts Pty. Ltd. 54 

Radio House Pty. Ltd. 52 

R.C.A. of Aust. Pty. Ltd. 6 

R.C.S. Radio . 58 

Radio Despatch Service . 113 

R. H. Cunningham Pty. Ltd. 30 

Row-e and Co. 26 

Standard Publishing Co. 78 

Standard Components Pty. Ltd. . . 91, 125 

Sarlon Industries Pty. Ltd. 102 

Stotts Correspondence School . 127 

Sure Brite Picture Tubes . 119 

Selex Decal Pty. Ltd. 22 

“Tekni-Cals” . 49 

Technical Book and Magazine Co. . . 126 

Teiectronics Pty. Ltd. 47 

Tudor Radio . 75 

United Radio Distributors . 27 

University Graham Instruments . 20 

Waltham Trading Pty. Ltd. 118 

W'arburton Franki Pty. Ltd. 38, 70 

Watkin Wynne Pty. Ltd. 82 

William Willis Co. Pty. Ltd. 51 

Zephyr Products Pty. Ltd.. 50, 58 
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“Back of the Book" HI-FI NEWS 

A last page Report on new and interesting equipment 
from world famous manufacturers. 


ORGAN MUSIC RECITAL 
AT UNIVERSITY OF N.S.W. 

“A triumph of Sound 
Reproduction” 


The recent recital of recorded pipe 
organ music, held at the University of 
New South Wales, Kensington, was a 
rare and interesting experience for hi- 
fi enthusiasts. 

Organised by the Organ Institute, the 
recital featured tapes of the music of 
historically famous European pipe or¬ 
gans, recorded on-the-spot by Mr 
Derek Jolly, of Adelaide. Although 
organ music has always been most dif¬ 
ficult to record and reproduce, this 
presentation was a notable success. 


Mr Ron Sharp, organ builder, said: 
“From the very first note, I was able 
to forget that there was any electronics 
between myself and these magnificent 
pipe organs. The sound had a warm, 
emotional quality which made me 
realise just what tremendous strides 
have been made by makers of audio 
equipment.” 

The recital featured equipment by 
KEF and Radford Electronics, as used 
by the B.B.C. in England. 



RADFORD ISTA 60 Amplifier. A 

two-channel amplifier having a rated 
output of 60 watts per channel. The 
output stages use KT88 valves in class 
AB push-pull with fixed bias. 

Specification:— 

Power output r.m.s.: Rates (0.1% dis¬ 
tortion) 60 plus 60 watts. Nominal 
(1.0% distortion) 75 plus 75 watts. 
Output impedance . . 4, 8, 16 ohms, 
Input voltage for rated power output, 
500 mV to 4v variable. Mains volt¬ 
age input, 100, 125, 140v or 220, 
235, 250v by tapping selection. 

Size .... 15in x 12£in x 7|in high. 
Weight . 48 lbs 


This amplifier is one of a new Radford 
range in the international series. The 
circuit used is a new one and is pro¬ 
tected by world patents. It enables 
very heavy feedback to be applied over 
the whole amplifier at all pass frequen¬ 
cies, which has not been possible pre¬ 
viously. Instability due to phase shift 
in the output transformer is avoided 
by an original system of feedback fre¬ 
quency separation bv filters. Price of 
the ISTA 60 in £249. 



Send coupons for details, or call and inspect the full 
range of the above equipment at: 

BARDSLEY IMPORT TRADING CO. 

166 GLEBE RD., GLEBE, N.S.W. 68-1453, 68-4283 

BRISBANE AGENCIES 

16 STANLEY ST., SOUTH BRISBANE, QLD. 4-5466 




























































THIS 

FREE BOOK 

COULD BE THE 
TURNING POIN 

IN 

YOUR CAREE1 


ASK YOURSELF THESE 
3 QUESTIONS 

J # Am I in a dead-end job? 

Can I use my spare time to get 
ahead ? 

Am I capable of earning more 
money? 

If the answer is yes, there is room for 
you in radio-television. Does your job 
really offer security — worthv/hile pros¬ 
pects? If not, now is the time to do 
something about it. Send the coupon 
below for the free booklet "Careers in 
Radio and Television" which shows you 
just how A.R.T.C. training can help you 
to a bright future with good prospects. 

TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the train¬ 
ing you need at the benches and lec¬ 
ture halls of Australian Radio and Tele¬ 
vision College or in your own home by 
correspondence . . . you can be taught 
every important aspect of radio-tele¬ 
vision, details of every application of 
Lhe fundamental principles. 


GET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio-television in¬ 
cluding manufacturing, radio servicing, 
television ‘ servicinq, research, sales, 
broadcasting and television executive, 
armed forces. A.R.T.C. can help you 
gain one of these much-sought-after 
positions, but remember, it is only the 
trained men who succeed and A.R.T.C. 
can give you the complete training 
which is necessary. 

Make Spare-Time Money 

If you wish, you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for you 
to train at home, then you may use the 
modern A.R.T.C. workshops. The course 
is intensely practical and individual. 
Safeguard your future . . . mail the 
coupon today. 


A.R.T.C. CAN TRAIN 
YOU AS IT HAS THOUS¬ 
ANDS OF OTHERS! 

Thousands of ambitious men have 
realised the benefits offered by 
A.R.T.C. training and are now 
making money in radio. You can 
join the ranks of the skilled men. 
. . . and it costs only pence a day. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a job or business of your 
own with good prospects, security* and 
big money. A.R.T.C. will mail to you, by 
return, at no obligation to you, the big 
free booklet "Careers in Radio and 
Television." This booklet will show you 
definite steps you can take for a better 
job . . . how you can succeed in life. 
Post the coupon, phone or call NOW, 



AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation, your jr( 
booklet “Careers in Radio and Television 

NAME .v. 

ADDRESS .. 
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